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TO 
DR.  ROBERT  G.   LE  CONTE 
AS  A  TKIBDTE  TO  HIS 
ABILITY  AS  A  SUKGEON 


PREFACE. 


The  following  pages  have  been  prepared  for  the  undergraduate, 
whose  crowded  hours  demand  a  manual  stripped  of  verbiage  and  un- 
essentials,  and  for  the  medical  practitioner  who  seeks  a  guide  to  present- 
day  surgery.  The  chief  desire,  therefore,  has  been  to  set  down  concisely 
and  completely  those  facts  which  the  student  must  know,  and  to  make 
such  suggestions  in  diagnosis  and  treatment  as  will  best  aid  the  physician 
in  his  daily  practice — in  short  the  main  aim  has  been  to  be  brief  and 
practical.  For  these  reasons  historical  matter  and  bibliographical  refer- 
ences have  been  omitted,  and  emphasis  has  been  laid  on  those  details 
which  experience  teaches  to  be  of  the  greatest  clinical  importance. 

Although  information  has  been  drawn  from  many  sources,  most  aid 
has  been  derived  from  the  tejtt-books  of  Da  Costa,  Tillmanns,  and  Rose 
and  Carless,  from  the  operative  surgeries  of  Binnie,  Bryant,  and  Treves, 
and  from  the  systems  of  Ashhurst,  Delbet  and  Le  Dentu,  and  Von 
Bergmann,  Von  Bruns,  and  Von  Mikulicz.  Mention  must  be  made, 
likewise,  of  the  freedom  with  which  the  ideas  of  Gibbon,  Harte,  Heam, 
Hutchinson,  Keen,  Le  Conte,  and  Roberts  have  been  appropriated. 

Owing  to  the  liberality  of  the  publishers  it  has  been  possible  to  insert 
many  original  illustrations;  most  of  those  labeled  Pennsylvania  Hospital 
have  been  made  from  photographs  secured  while  acting  for  Dr.  Robert 
G.  Le  Conte  in  that  institution.  Thanks  are  due  also  to  Dr.  Charles 
F.  Mitchell,  Dr.  James  W.  Macintosh,  and  Dr.  W.  Estell  Lee  for 
valuable  assistance  in  preparing  portions  of  the  manuscript,  in  reading 
proof,  and  in  making  the  index.  F.  T.  S. 
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CHAPTER  I. 


DIAGNOSIS  AND  RONTGEN  RAY. 


Diagnosis  is  the  process  whereby  the  nature  of  a  disease  is  determined; 
the  term  is  also  used  to  designate  the  result  of  this  prncess,  i.e.,  the  name  of  the 
disease.  In  many  instances  the  condition,  a  crushed  fool  for  instance,  is  self- 
e>'ident  and  a  direct  diagnosis  may  be  made;  in  others  the  symptoms  suggest 
two  or  more  affections,  which  must  be  distinguished  by  difjcrential  diagnosis; 
and  occasionally  a  diagnosis  by  exclusion  must  be  made;  thus  in  a  case 
of  retroperitoneal  sarcoma,  it  may  be  necessary  to  consider  aU  the  other 
causes  of  abdominal  tumor,  and  to  rule  them  out  one  by  one,  because  of  the 
absence  of  special  symptoms,  until  tinally  the  diagnosis  of  a  retroperitoneal 
growth  is  made.  In  order  to  be  complete  a  diagnosis  should  include  the  organ 
or  part  affected  (anatomical  diagnosis),  the  nature  of  the  affection  (pathological 
diagnosis),  the  constitutional  change  resulting  from  or  causing  the  local  lesion, 
the  presence  or  absence  of  independent  or  associated  maladies,  and  the  indi- 
viduality of  the  patient. 

A  diagnosis  is  made  by  interrogating  the  patient  (subjective  symptoms)  and 
by  physical  examination  (objective  symptoms  or  signs).  The  chief  factors  in 
diagnosis  are  to  obtain  correct  facts,  to  properly  interpret  them,  to  know  what 
to  look  for,  and  above  all  to  look.  "More  mistakes  are  made  by  want  of 
looking  than  by  want  of  knowing."  In  practice  the  analytical  method  is  usu- 
ally employed;  the  attention  is  first  directed  to  the  offending  part,  and  by 
examination,  coupled  with  questioning  the  patient,  one  considers  the  conditions 
most  likely  to  be  the  cause  of  the  symptoms,  and  then  by  further  examination 
the  diagnosis  is  finally  reached.  The  synthetical  or  historical  method  is  more 
scientific,  more  accurate,  and  better  adapted  for  the  keeping  of  written  records. 
It  consists  of  (a)  the  history  (anamnesis),  which,  with  the  name  of  the  patient 
and  the  dale  of  examination,  includes  (i)  the  a^t,  ^^i^  «ACa«^.^'cA'^'»!oi.'3K»S*?\» 
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(3)  sex,  (4)  social  condition,  (5)  family  history,  (6)  previous  history,  and  (7) 
the  history  of  the  present  illness;  and  (b)  the  physical  examittatum  {status 
presens),  which  comprises  (8)  an  examination  of  the  affected  part,  auid  (9)  a 
general  examination  of  the  whole  body. 

I.  The  apparent  as  well  as  the  real  age  should  be  noted.  In  childhood 
irritability  of  the  nervous  system  is  marked,  and  high  fevier  and  conrvulsions 
may  be  caused  by  trivial  affections  which  would  cause  no  such  disturbances 
in  the  adult.  A  malignant  neoplasm  in  a  child  would  probably  be  a  sarcoma, 
in  later  life  a  carcinoma.  Ulcers  in  children  may  be  due  to  tuberculosis 
or  congenital  syphilis;  in  adults  syphilitic  and  traumatic  ulcers  are  frequent; 
and  later  in  life  the  varicose  ulcers  and  epitheliomata  predominate.  In  the 
child  an  injury  to  an  extremity  may  result  in  a  greenstick  fracture  or  epiphyseal 
separation,  while  the  same  in  an  adult  might  cause  a  complete  fracture  or*a 
disbcation.  In  intestinal  obstruction  one  would  suspect  imperforate  anus  in 
the  new  bom,  intussusception  in  infancy,  and  impacted  feces  or  cancer  in  old 
age.  In  children  difficulty  in  urination  would  probably  be  due  to  phimosis  or 
calculus,  in  adults  to  stricture,  and  in  old  age  to  enlarged  prostate.  In  child- 
hood infantile  paralysis,  congenital  syphilis,  adenoids,  prolapse  of  the  anus, 
rectal  polypi,  malformations,  nevi,  noma,  foreign  bodies  in  the  air  passages, 
tuberculous  lymph  glands,  acute  infectious  osteomyelitis,  postpharjrngeal 
abscess,  hemophilia,  renal  sarcoma,  hydrocephalus,  cretinism,  and  intussus- 
ception are  common;  in  adoloscence  appendicitis,  gastric  ulcer,  tuberculosis 
of  bones  and  joints,  and  sexual  disorders  are  frequent;  mmiddle  age  aneurysm, 
carcinoma,  floating  kidney,  mollities  ossium,  and  gall-stones  are  most  apt  to 
occur;  and  in  old  age  hypertrophy  of  the  prostate  and  degeneration  of  the 
circulatory  apparatus,  leading  to  gangrene  and  other  disorders,  are  prone  to 
develop.  Hernia  is  most  frequent  at  the  extremes  of  life.  Infancy  and  old 
age  do  not  stand  operations  well. 

3.  Not  only  the  present,  but  previous  addresses  should  be  ascertained,  as 
well  as  the  place  of  birth.  Goiter  is  prevalent  in  Switzerland,  Tyrol,  South- 
eastern France,  Northern  Italy,  parts  of  England,  and  in  the  Himalayas  and 
Andes;  leprosy  in  Norway  and  the  tropics;  bilharzia  hematobia,  tetanus, 
filariasis,  and  hepatic  abscess  in  the  tropics;  rachitis  in  densely  populated 
centers;  vesical  calculus  in  India  and  parts  of  England;  and  hydatid  disease 
in  Iceland  and  Australia.  The  Negro  is  more  susceptible  to  tuberculosis, 
aneurysm,  elephantiasis,  tetanus,  and  benign  neoplasms,  especially  the  fibro- 
mata, and  he  is  said  to  be  less  liable  to  malignant  disease,  stone  in  the  bladder, 
varicose  veins,  appendicitis,  congenital  deformity,  enlarged  prostate,  and  gall- 
stones, and  less  resistant  to  of)erative  procedures.  The  Hebrew  suffers  fre- 
quently from  intestinal  and  rectal  disorders,  and  is  more  prone  to  develop 
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diabetes  with  its  surgical  complications;   his  symptoms  should  be  analyzed 
with  due  consideration  to  his  highly  sensitive  nervous  system. 

3.  The  sex  is  occasionally  of  some  importance  in  making  a  diagnosis.  Ex- 
cluding diseases  of  the  reproductive  organs,  jemales  are  more  liable  to  goiter, 
floating  kindey,  enteroptosis,  gall-stones.  moUities  ossium,  Raynaud's  disease, 
mjrxedema,  stricture  of  the  rectum,  tuberculous  peritonitis,  arthritis  defor- 
mans, hysteria,  and  functional  nervous  troubles,  but  they  stand  operations 
better  than  men.  Males  arc  more  apt  to  develop  aneurysm,  actinomycosis, 
appendicitis,  cerebral  abscess,  cystic  kidney,  cirrhosis  of  the  liver,  Dupuy- 
tnrn's  contraction,  hematoma  auris,  hemophilia,  intussusception,  lympbade- 
noma,  (>ancreatitis,  stricture  of  the  urethra,  stone  in  the  bladder,  cancer  of 
the  lip,  stomach  and  rectum,  and  conditions  produced  by  exposure,  hard 
work,  and  injurious  habits. 

4.  Under  the  social  condition  note  whether  the  patient  is  single  or  married, 
widow  or  widower.  If  a  woman,  elicit  the  menstrual  history,  the  amount  and 
character  of  leukorrhca,  the  number  of  children  and  miscarriages,  and  the 
date  of  the  last  confinement.  Ascertain  the  nature  of  previous  occupations 
as  well  as  the  present  one.  Active  occupalions  predispose  to  hernia,  aneurysm, 
and  various  forms  of  injury;  sedentary  occupalions  to  gall-stones,  hemor- 
rhoids, ulcer  of  the  stomach,  and  functional  neuroses;  standing  occupations  to 
varicose  veins  and  flat-foot.  Certain  occupations,  by  forcing  the  individual 
to  assume  a  particular  attitude  or  to  use  a  certain  set  of  muscles,  produce  alter- 
ations in  the  form  of  the  body,  thus  the  shoemaker,  tailor,  and  rag-picker  be- 
come rotmd  shouldered,  and  one  who  carries  a  load  on  the  same  shoulder  day 
after  day.  or  who  uses  one  arm  or  leg  constantly,  may  develop  scoliosis. 
Constant  pressure  on  a  part,  necessitated  by  many  occupations,  may  produce 
deformity,  callosities,  bursa;,  and  even  neoplasms.  Skin  handlers  and  wool- 
sorters  arc  predisposed  to  anthrax;  hostlers  to  glanders  and  tetanus;  butchers. 
doctors  and  veterinarians  to  anatomical  tubercle  and  other  infections;  jjainters, 
potters,  plumbers,  lead-makers,  tailors,  and  seamstresses  to  lead  fK)isoning; 
match-makers  to  phosphorous  necrosis  of  the  lower  jaw;  morocco  workers 
and  those  who  use  acids  to  ulcers  of  the  bands  and  forearms;  and  those  who 
ban' lie  grain  to  actinomycosis. 

5.  The  family  history  includes  an  investigation  into  the  diseases  which  have 
f)Ccuntd,  or  the  cause  of  death,  in  the  parents,  grandparents,  uncles  and  aunts, 
brothers  and  sisters,  husband  or  wife,  and  children.  Especially  to  be  inquired 
for  tin  calculus,  malformations,  hemophilia,  syphilis,  tuberculosis,  rheumat- 
ism, and  alcoholism. 

6.  In  the  previous  history  note  the  fuibits  of  the  individual,  espedaU'j  w.^\*.- 
ing  alcohol,  which  predisposes  to  aneurysttv,  deUtwircv  Vtenwsv*.  'wi!o«xcv^«B»&- 
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neuritis,  etc.;  tobacco,  which  predisposes  to  carcinoma  of  the  mouth  and 
ner\'ousness;  tea  and  coffee,  with  reference  to  neuroses  and  gastric  disorders; 
and  the  sexual  hie,  particularly  as  to  excesses  and  masturbation.  Inquiry 
should  also  be  made  for  prn>i<nis  injuries  and  diseases.  Injuries  may  be 
followed  by  sarcoma,  tuberculosis,  epilepsy,  abscesses,  and  many  other  dis- 
orders. Certain  diseases  predispose  to  subsequent  attacks  of  the  same  malady; 
among  such  arc  apjx'ndicitis,  salpingitis,  gall-stones,  kidney-stones,  erysipelas, 
delirium  tremens,  neuralgia,  rheumatism.  Some  diseases  render  a  patient 
more  vubicrable  to  other  affections:  appendicitis,  gall-stones,  and  osteomye- 
litis often  follow  typhoid  fever;  stricture  of  any  of  the  canals  of  the  body  may 
follow  ulceration  involving  those  canals;  vesical  calculus  may  follow  renal 
colic;  arthritis  may  follow  gonorrhea.  The  history  of  removal  of  a  tumor 
may  explain  obscure  brain  symptoms  due  to  metastases. 

7.  The  history  of  the  present  illness  includes  the  supposed  cause,  the 
duration,  the  manner  of  onset,  the  symptoms,  and  the  j>rcvious  treatment. 
As  to  the  supposed  cause,  there  may  be  a  history  of  exposure  to  one  of  the 
infective  diseases,  such  as  erj'sipcLis  or  syphilis;  in  this  connection  it  is  im- 
portant to  ascertain  the  time  elapsing  between  the  expostire  to  infection  and 
the  beginning  of  the  symptoms,  i.e.,  the  period  oj  incubation.  The  duration 
sometimes  has  considerable  bearing  on  the  diagnosis,  e.g.,  a  tumor  which  has 
lasted  a  number  of  years  is  probably  benign,  one  which  has  lasted  but  a  few 
months  and  is  growing  rapidly  is  probably  malignant.  The  onset  is  sudden 
in  apftendicitis.  perforative  peritonitis,  various  colics,  and  acute  infections; 
aneurysm,  tumors,  ascites,  and  strictures  of  various  kinds  come  on  slowly. 

8.  The  local  examination  needed  will  usually  be  indicated  by  the  patient. 
By  inspection  the  size,  shape,  situation,  and  color  of  the  lesion  may  be 

determined,  as  well  as  abnormal  motion,  and  the  lesion  may  be  studied  with 
reference  to  the  influence  of  posture,  active  or  passive  motions,  etc. 

Whenever  possible  the  size  of  a  lesion  should  be  expressed  in  exact  terms, 
thus  a  tumor  may  be  measured  with  calipers  or  tape  measure,  instead  of  being 
compared  in  size  with  an  orange  or  other  object.  The  length  of  a  limb  com- 
pared with  that  of  its  fellow  is  of  the  greatest  value  in  the  diagnosis  of  frac- 
tures, as  are  also  the  length  of  the  urethra  in  enlarged  prostate  and  the 
width  of  the  intercostal  spaces  in  empyema.  The  most  accurate  way  of 
measuring  the  length  of  a  limb  is  by  means  of  Morton's  asymmetry  appara- 
tus, which  consists  of  a  platform  on  which  the  patient  stands;  one-half  of 
this  platform  is  gradually  raised  by  a  crank  until  the  spine  and  gluteal  folds 
are  at  right  angles.    The  height  to  which  the  platform  has  been  raised  repre- 

Kals  the  amount  of  shortening. 
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^H  use  of  soft  lead  strips,  by  photographs,  and  by  autoprints,  e.g.,  in  flat-foot. 
^^B  The  shape  of  a  f>art  is  frequently  of  assistance  in  recognizing  surgical  con- 
^B  ditions,  especially  fractures  and  dislocations.  As  other  e.xamples  may  be  men- 
f  tioned  the  notched  leelh  of  hereditary  syphilis,  tiie  pear-shaped  swelling  of  a 

^^_  hydrocele,  and  the  fusiform  enlargement  of  a  tuberculous  joint. 
^^P  The  siiwUion  of  a  swelling  may  be  difficult  to  localize  accurately  by 
inspection  alone,  but  some  aid  may  be  gained  by  noting  the  influence  of  sur- 
rounding parts  upon  it.  A  goiter  will  ascend  and  descend  during  deglutition 
and  a  tumor  of  the  Hver  will  do  the  same  during  respiration.  A  tumor  of  the 
abdomen  which  disajjpears  when  the  abdominal  muscles  are  strongly  con- 
tracted lies  beneath  them,  one  which  is  made  more  prominent  is  either  a 
[  hernia  or  lies  superficial  to  the  muscles.    As  an  aid  to  the  eye  in  determining 

^^  the  seat  and  also  the  nature  of  certain  lesions,  the  X-ray  is  of  great  value. 
^H  The  color  should  always  be  observed.  Localized  yellowish  discoloration 
^^^  is  seen  in  an  old  bruise  or  a  nitric  acid  stain.  Bronze  pakhes  are  sometimes 
encountered  in  syphilis,  tuberculosis,  scur\7,  aiid  abdominal  tumors,  and 
may  also  be  caused  by  oil  of  cade,  blistering  agents,  e.xposure  to  electric  light, 
and  by  the  pressure  of  garters,  belts,  or  collar  buttons.  White  patches  may 
be  due  to  ergotism,  scars,  frost  bile,  carbolic  acid,  leukoplakia,  Raj-naud's 

C  disease,  neuritis,  and  leprosy.  Petechia  attd  ecihynwsis  arc  unaffected  by 
pressure;  they  occur  in  many  diseases,  but  it  will  suffice  here  to  mention  only 
those  which  interest  the  surgeon,  viz.,  scurvy,  hemophilia,  iodism,  jaundice, 
pyemia,  septicemia,  snake  [xiisoning,  and  lightning;  stroke.  Occurring  several 
days  after  an  injur)',  ecchymosis  indicates  rupture  of  some  deep  structure, 
such  as  muscle  or  bone.  Redness  due  to  blood  within  the  vessels,  the  result 
of  acute  inflammation  or  hyi)cremia,  disappears  on  pressure  but  returns  im- 
mediately on  removal  of  the  pressure.  Stains  by  dyes,  etc.,  do  not  disappear 
on  pressure  and  may  be  washed  off.  Blueness.  <tT  lividity,  occurs  in  venous 
obstruction,  ne\Tis  (returns  quickly  after  pressun  is  removed),  beginning  gan-. 
grene  (returns  slowly  after  the  relief  of  pressure)  and  ecchymosis  (unaffected 
by  pressure).  Blackness  is  seen  in  moles,  waits,  gangrene,  and  melanotic 
sarcoma;  greenish  discoloration  in  chloroma;  change  o]  color  in  nevi;  and  linear 
discoloration  in  lymphangitis,  rarely  in  phlebitis  and  neuritis.  The  mingling 
of  purple  and  red  is  often  observed  over  malignant  growths. 

Absence  oj  motion  is  noticed  in  most  inflammatory  troubles,  e.g.,  the  chest 
in  pleurisy,  the  abdomen  in  |ieritonitis;  it  is  caused  by  a  tonic  contraction  of 
the  muscles,  which  gives  another  important  sign,  rigidity.  Pulsation  is  prcs- 
mt  in  ancurj'sms;  in  tumors  and  swellings  situated  over  an  artery,  or  com- 
municating with  the  interior  of  the  cranium;  in  very  vascular  pjro>Nt.V\s,  vmJsw %a. 
goiter,  some  sarcomata,  and  certain  angiomala;  audVnV\vcaX>^avwwvoV-wer««vss. 
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individuals.  Abnormal  motion  is  detected  in  fractures,  in  ruptures  of  ligamehts 
and  in  dissolution  of  a  joint.  Increased  motion  is  e.xempUfied  in  the  hurrievi 
respiration  of  intratlioracic  disease,  and  in  the  active  peristalsis  of  intestinal 
obstruction. 

In  addition  to  the  aids  to  the  eye  which  have  already  been  mentioned  are 
the  microscope,  instruments  for  I<x)king  into  cavities  of  the  body  (ophthalmo- 
scope, larjTigoscopc,  bronchoscope,  etc.),  aspiration  to  determine  the  contents 
if  a  cavity  or  swelling,  and  exploratory  incision.  Diaphany,  or  transluconcy, 
is  employed  to  detect  disease  of  the  maxillary  antrum,  by  placing  a  light  in 
the  mouth;  to  determine  the  size  of  the  stomach,  by  passing  a  light  into  this 
organ;  and  to  ascertain  the  nature  of  some  swellings,  such  as  hydrocele  and 
meningocele,  by  taking  the  patient  into  a  dark  room,  placing  the  tumor 
between  the  light  and  the  eye.  and  looking  through  the  barrel  of  a  stetho- 
scope or  through  a  tube  of  jjaper,  and  thus  noting  whether  the  rays  of  light 
pass  through  the  tumor. 

Palpation  is  used  to  corruborate  inspection,  to  ascertain  the  size,  shape, 
position,  etc.,  of  a  lesion  which  cannot  be  seen,  and  to  determine  the  consistency, 
mobility,  and  local  temperature.    Fluduation  is  the  wave  felt  by  the  hand  on 
one  siiie  of  a  swelling  when  a  sharp  tap  is  given  to  the  other  side.     In  order 
to  obviate  the  mistake  due  to  a  wave  transmitted  through  the  skin  and  sub- 
cutaneous tissues,  the  hand  of  an  assistant  may  be  placed  on  the  swelling, 
between  the  hands  of  the  examiner.    This  sign  indicates  fluid,  but  is  often  : 
dilficult  to  obtain  when  the  fluid  lies  beneath  firm  fascia  or  thick  muscle, 
is  small  in  quantity,  or  under  great  tension,  and  it  is  often  fallacious  in  semi-l 
solid  tumors.    Another  sign,  which  is  often  called  fluctuation,  is  the  raising  oil 
the  fingers  of  one  hand  when  the  fingers  of  the  other  hand  push  into  the,! 
swelling;  it  may  be  obtained  in  normal  tissues,  in  soft,  clastic  or  movable  tumors,! 
and  in  tumors  containing  gas,  as  well  as  in  those  swellings  which  contain  fluid,  j 
By  touch  may  be  felt  a  grating,  or  crepitus,  which  is  harsh  in  fractures  and  I 
osteoarthritis,  softer  in  epiphyseal  separation  and  inflammation  of  sj'novialj 
membrane,  crackling  in  emphysema,  and  moist  in  blond  clot  and  hydatid] 
disease.    Related  to  crei)itus  is  thrill,  which  may  be  felt  over  an  aneurysm! 
or  vascular  tumor,  and  sometimes  in  the  case  of  a  foreign  body  in  the  air  pas-  j 
sages.     If  an  indentation  remains  after  pressing  the  finger  into  a  swelling, 
there  is  edema;  it  indicates  the  presence  of  fluid  in  the  tissues,  and  is  found  in 
contusions,  inflammations,  suppuration,  obstruction  to  the  venous  or  lymphatic 
circulation,  and  in  diseases  of  the  heart,  lungs,  liver  and  blood.    Hysterical 
edema  and  myxedema  do  not  pit  on  jires-sure. 

Pain  is  the  most  frequent  symptom;  and  tenderness,  which  is  of  more 
value  to  the  surgeon  than  pain,  is  pain  on  pressure.     Its  situation  does  not 
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always  indicate  the  seat  of  disease.  In  a  lesion  near  the  origin  of  a  nerve 
the  pain  may  be  felt  in  the  pcripher)',  in  a  lesion  at  the  [leriphery  the 
pain  may  be  felt  at  the  end  of  another  branch  of  the  same  nerve.  Certain 
diseases  of  the  brain  and  spinal  cord  produce  pain  at  the  nerve  terminations. 
General  pain  or  aching  of  the  body  may  be  present  in  acute  infections  or 
intoxications.  If  pain  corresponds  exactly  to  the  distribution  of  a  nerve,  the 
cause  will  probably  be  found  along  the  trunk  or  at  the  root  of  the  nerve; 
the  pain  of  a  local  lesion  does  not  confine  itself  to  the  distribution  of  a 
single  nerve.  .Absence  of  tenderness  in  a  painful  region  generally  but  not 
invariably  indicates  that  the  pain  is  referred,  but  even  in  referred  pain 
tenderness  may  be  present.  Pain  in  the  top  or  the  back  of  the  head  may 
be  due  to  pelvic  disease;  in  the  supraorbital  regions  and  the  temples  to  dis- 
ease of  the  eye;  in  the  side  of  the  head  and  the  ear  to  disease  of  the  teeth; 
in  the  forehead  to  disease  of  the  nose  or  the  nasopharj'nx;  above  the  left 
clavicle  to  disease  of  the  colon  or  the  diaphragm;  in  the  side  of  the  chest  to 
disease  of  the  vertebra  or  the  spinal  cord;  in  the  right  shoulder  to  hepatic 
disease;  in  the  nipple  and  the  breast  to  uterine  disease;  between  the  shoulders 
to  disease  of  the  stomach  and  intestines;  in  the  sacral  region  to  intrapelvic 
disorders  or  disease  of  the  testicle,  rectum,  or  hip;  in  the  epigastrium  or  any 
portion  of  the  abdomen  to  diseases  of  the  spine  or  the  spinal  cord;  along  the 
outer  side  of  the  thigh  and  in  the  heel  to  ovarian  disease;  at  the  inner  side 
of  the  knee-joint  to  disease  of  the  hip;  in  the  sole  of  the  foot  to  disease  of 
the  prostate,  ovar)*,  or  rectum;  and  pain  in  the  head  of  the  penis  may  be  due 
to  vesical  calculus. 

The  character  of  pain  may  be  variously  described.  Sharp,  knife-like,  or 
lancinating  |)ain  is  found  in  acute  inflammations  of  serous  membranes;  dull 
or  bruise-like  pain  in  inflammations  of  mucous  membrane,  connective  tissue, 
and  {mrenchymatous  viscera,  and  in  chronic  inflammation;  paroxysmal  pain 
in  floating  kidney,  labor,  neuralgia,  colics,  spinal  tumor,  and  intestinal  obstruc- 
tion; shifting  jiains  in  hysteria,  rheumatism,  and  flatulence;  gnawing  or 
boring  jjain  in  cancer,  diseases  of  Ixme,  and  sometimes  in  lithemia.  Pain  is 
aching  in  muscles,  burning  and  itching  in  the  skin,  smarting  or  scalding  in  the 
urethra,  nauseating  in  the  testicle,  throbbing  in  suppurative  inflammations, 
bearing  clown  (tenesmus)  in  c-yslilis.  pnjclitis,  and  labor.  Pain  which  suddenly 
ceases,  may  be  due  to  the  passage  of  a  stone,  the  sudden  overcoming  of  some 
obstruction,  or  to  beginning  gangrene.  Pain  is  also  studied  with  reference 
to  the  elTect  of  pressure,  change  of  weather,  movements,  etc.  Most  (xiins 
arc  worse  at  night,  particularly  those  due  to  carcinoma,  diseases  of  bone, 
rheumatism,  locomotor  ataxia,  and  neuritis.  Much  allowance  nvvjs\. tefc -roaAR. 
for  the  variation  in  individual  tolcrartce  to  pain.   TVvt  ia^ee  oV  mkA&"'^'* 
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may  to  some  extent  be  gauged  by  the  effect  upon  the  fadal  expression,  the 
effect  upon  the  pulse,  and  by  the  presence  or  absence  of  involuntary  mus- 
cular rigidity. 

As  aids  to  palpation  may  be  mentioned  probes  and  sounds,  placing  the 
patient  in  various  postures,  and  measures  for  relaxing  muscles,  particularly 
anesthesia. 

Percussion  is  employed  for  the  same  purposes  as  in  medicine.  Aus- 
cultation is  used  to  detect  disease  in  the  chest,  the  presence  or  absence  of 
intestinal  peristalsis,  the  bruit  of  an  aneurysm,  and  the  sound  of  a  fetal  heart. 
Crepitus  which  cannot  be  felt  may  occasionally  be  heard,  e.g.,  in  fractures 
of  the  ribs.  As  aids  to  auscultation  may  be  mentioned  the  stethoscope,  the 
phonendoscope,  and  the  telephonic  probe. 

The  sense  of  smell  may  reveal  necrosis  of  bone,  gangrene  of  soft  tissues, 
fecal  fistulie,  and  stercoraceous  vomitus.  The  odor  of  the  breath  is  of  value 
in  diagnosticating  uremia,  acetonemia,  diabetes,  and  some  forms  of  poisoning. 
In  pyemia  there  may  be  an  odor  of  hay;  in  hejmlic  abscess  a  liverish  odor; 
in  actinomycosis  an  earthy  odor;  in  jaundice  and  peritonitis  a  musky  odor; 
in  the  critically  ill  a  cadaveric  odor. 

9.  A  careful  general  examination  is  too  often  neglected.  Attention  need 
be  called  only  to  the  fact  thai  stomatitis  may  be  caused  by  chronic  nephritis; 
funinculosis  and  gangrene  by  diabetes;  varicose  veins  of  the  leg  by  disease 
of  the  heart;  hemorrhoids  by  disease  of  the  liver;  amenorrhea  by  anemia; 
ulcer  on  the  sole  of  the  foot  by  disease  of  the  spinal  cord;  and  to  the  fact 
that  abdominal  disorders  may  be  simulated  by  disease  of  the  lungs,  spine, 
spinal  cord,  and  by  hysteria.  The  height  and  weight  should  be  noted.  A 
progressive  decrease  in  height  is  found  in  diseases  like  arthritis  deformans. 
The  patient's  best  weight  and  his  present  weight  should  be  taken.  Cachexia 
means  marked  emaciation,  great  weakness,  and  profound  anemia;  it  is  seen 
in  carcinoma,  diabetes,  tuberculosis,  chronic  suppuration,  large  ovarian 
C)'sts,  hereditary  syphilis,  organic  disease  of  the  stomach,  stricture  of  the 
esophagus,  and  in  obstructions  of  the  thoracic  duct. 

The  jacial  expression  is  of  great  value  to  the  experienced  eye.  As  examples 
may  be  mentioned  the  vacant  expression  of  adenoids,  the  anxious  e.xprcssion 
of  peritonitis,  the  pale  frightened  face  of  acute  hemorrhage,  the  threatening 
and  suspicious  facies  of  delirium  tremens,  the  staring  expression  of  exoph- 
thalmic goiter,  the  mask -like  expression  of  paralysis,  the  unmcauiing  grimaces 
of  hysteria,  the  risits  sardttnicus  of  tetanus,  and  the  weazened  face  of  hereditary 
syphilis.  The  Hii)pocratic  face — "The  sharp  nose,  hollow  eyes,  collapsed 
temples;  the  cars  cold,  contracted,  and  their  lobes  turned  out;  the  skin 
about  the  forehead  being  rough,  distended  and  parched;  the  color  of  the 


whole  face  brown,  black,  livid  or  lead  colored," — is  the  face  of  impending 
death. 

Posture. — Lying  on  the  back  and  constantly  slipping  towards  the  foot  of 
the  bed  is  seen  in  acute  infections  or  great  weakness.  The  dorsal  position 
with  both  legs  drawn  up  is  characteristic  of  peritonitis.  The  patient  may  lie 
uix>n  the  affected  side  in  empyema,  and  be  coiled  up  on  one  side  in  cerebral 
irritability  and  in  various  forms  of  colic.  Arching  backward  of  the  body  so 
that  it  rests  upon  the  head  and  heels  {oj>isthoUmos)  is  indicative  of  meningitis, 
strychnin  poisoning,  tetanus,  or  hysteria;  emprosthctonos,  the  opposite  of  opis- 
thotonos, in  which  the  body  rests  ujx)n  the  forehead  and  feet,  may  be  seen  in 
tetanus  and  strychnin  poisoning;  orthopnea,  in  which  the  patient  siis  up  and 
grasps  some  firm  object  in  order  to  fix  the  accessory  muscles  of  respira- 
tion, is  often  obser\'ed  in  diseases  of  the  heart  and  lungs,  large  accumulations 

I  in  the  thorax  or  abdomen,  and  in  foreign  bodies  in  or  stenosis  of  the  air 

I  passages.    A  shuffling  gait  with  a  rigid  body  indicates  caries  of  the  spine. 

1  A  waddling  gait  is  seen  in  coxa  vara  and  congenital  dislocation  of  the  hips. 
The  head  is  thrown  back  and  the  feet  apart  in  large  abdominal  tumors  and 

:  accumulations. 

The  pulse,  temperature,  and  respirations  should  be  taken,  and  one  should 

.  ascertain  the  condition  of  the  organs  of  digestion,  the  genitourinary  apparatus, 
the  heart  and  blood  vessels,  the  lungs,  and  the  nen'ous  system.  In  sfiecial 
cases  chemical  and  microscopical  examinations  of  various  secretions,  excre- 
tions, and  discharges  may  be  required. 

Blood  examinations  for  clinical  purposes  usually  include  the  estimation 
of  the  amount  of  hemoglobin  and  the  number  of  leukocytes  and  red  cells; 
occasionally  a  differential  count  or  further  examination  is  desired. 

Mikulicz  believed  that  no  general  anesthetic  should  be  given  when  the 
kenwghbin  is  below  30  per  cent.,  but  surge<3ns  do  not  adhere  to  this  rule,  ex- 
cepting, perhaps,  in  cases  in  which  delay  will  cause  not  only  no  further  de- 
terioration in  the  quality  of  the  blood,  but  also  some  improvement. 

Leukocytosis,  particularly  of  the  polynuclear  cells,  considered  with  other 
symptoms,  is  often  of  great  value  in  formulating  a  diagnosis.  It  should  be 
recalled  that  general  anesthesia  produces  an  insignificant  leukocytosis,  and 
that  an  operation  will  cause  an  increase  in  the  number  of  white  cells 
proportionate  to  its  severity,  but  a  continuing  or  rising  Icukocjiosis 
after  the  first  two  or  three  days  would  be  highly  presumptive  of  a  septic 
complication.  All  acute  supputiitive  processes  cause  leukocytosis,  except- 
ing those  in  which  the  infection  is  trivial,  or  so  great  as  to  overwhelm  the 
resisting  powers  of  tJie  patient.  Chronic  and  encapsulated  absct-sacs  w\a.N 
or  may  not  produce  an  increase  in  the  number  ol  Nii\tt.Ve  lac^.    K  ^v^V-V^o- 
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cytosis  is  of  little  value,  but  a  rise  above  15.000  should  receive  the  most  serious 
consideration,  particularly  if  the  leukocyte  count  is  rising.  In  intestinal  ob- 
struction there  is  a  rise  to  15,000  or  20,000,  or  higher  if  there  be  gangrene  of 
bowel  or  peritonitis. 

lodophiiia  (iodin  reaction  in  the  leukocytes)  also  is  found  in  septic  proc- 
esses, but  as  it  occurs  in  many  other  conditions,  e.g.,  malaria,  late  typhoid,  etc., 
it  is  of  Little  value  to  the  clinician.  Eosinophilia  occurs  in  parasitic  diseases, 
such  as  hydatid  cysts,  trichiniasis,  anchylostomiasis,  and  filariasis,  but  it  is 
found  also  in  asthma  and  certain  skin  diseases,  hence  its  value  is  not  al>solute. 
The  presence  of  filaria  is  readily  determined,  however,  by  a  microscopic 
examination  of  the  .blood  during  the  night. 

The  coagulatitm  lime  of  the  blood  cannot  be  estimated  accurately  at  the 
present  time.  As  determined  by  Wright's  tubes  it  is  from  one  to  three  minutes. 
This  test  is  particularly  indicated  in  cases  like  chronic  jaundice,  in  which 
operation  may  be  fatal  from  uncontrollable  oozing  of  blood. 

Among  the  diseases  which  may  simulate  surgical  conditions,  and  which  may 
be  excluded  by  a  blood  examination,  arc  malaria  (malaria  parasites),  typhoid 
fever  (Widal  reaction  and  leukopenia),  leukemia  (enormous  leukocytosis). 
and  lead  jxjisoning  (basophilic  granulations  in  the  red  cells).  It  may  be 
recalled  that  pneumonia,  which  may  simulate  intraabdominal  inflammation, 
causes  a  leukocytosis,  and  that  Hodgkin's  disease  produces  no  distinctive 
blood  changes.  Examination  of  the  blood  for  bacteria  and  acetone  is 
sometimes  desirable,  botli  for  diagnosis  and  prognosis.  For  Cryoscopy 
see  Chapter  x.xix. 

Recently  some  stress  has  been  laid  Ufwn  the  importance  of  accurately  deter- 
minating the  blood  pressure  in  surgical  rondiiions.  One  may  employ  for 
this  purpose  the  Riva-Rocci  sphygmomanometer.  A  rubber  cylinder  is 
placed  around  the  limb  and  then  inflated  until  the  pulse  is  cut  off.  The 
amount  of  pressure  in  the  cylinder  is  recorded  by  a  mercury  manometer. 
According  to  this  instrument,  which  is  subject  to  error,  the  average  blood 
pressure  is  130  ram.  of  mercury. 

THE  RONTGEN  RAY. 

A  current  of  electricity  of  high  voltage  passing  through  a  vacuum,  produces 
a  light  (</k  Rontgen  or  X-ray)  which  penetrates  substances  opaque  to  the 
ordinary  forms  of  light,  casts  shadows,  causes  fluorescence  of  certain  salts, 
and  has  the  same  diemical  action  u{x>n  photographic  films  as  sunlight. 
Unlike  sunlight  it  is  invisible  and  cannot  be  jxilarized,  refracted,  or  reflected. 
The  rays  are  believed  to  be  transverse  vibrations  of  ether,  differing,  however, 
from  those  of  ordinary  tight  in  being  irregular  and  of  unequal  lengths. 
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The  apparatus  necessary  for  the  production  of  this  light  consists  of  a  glass 
vacuum  tube  (Crookes  tube),  and  a  machine  capable  of  generating  electrical 
currents  of  high  voltage  to  excite  the  tube.  The  modifications  of  the  Crcx>kes 
tube  now  in  use  are  numerous;  the  principle  of  each,  however,  is  the  same,  a  r 
sealed  glass  bulb  containing  two  or  three  electrodes  and  exhausted  to  a  very 
high  vacuum.  One  of  the  electrodes,  the  cathode,  which  is  made  of  aluminium 
and  shaped  like  a  concave  mirror,  has  connections  for  the  negative  terminal 
f  the  exciting  apparatus.  Near  the  focus  of  this  reflector  is  a  platinum  disk 
called  the  target,  which  may  or  may  not  be  connected  with  the  e.^cciting  ap|jara- 
tus.    The  electrode  connected  with  the  positive  terminal  is  called  the  anode. 

lectrical  discharges  suitable  for  e.\citing  a  Crookes  tube  may  be  obtained 
from  static  machines,  high  frequency  coils,  or  the  ordinary  induction  coil. 
In  a  properly  excited  Crookes  tube  tliere  is  a  current  of  electricity,  called  the 
[-cathode  stream,  flowing  from  the  concave  cathode  to  be  focused  at  a  small 
point  on  the  target.  As  far  as  we  know  the  Rontgen  rays  originate  at  this 
point.  As  the  Rontgen  rays  are  invisible,  the  green  light  seen  in  an  excited 
tube  is  merely  a  fluorescence  of  the  glass  produced  by  the  rays.  To  demon- 
strate their  presence,  therefore,  it  is  necessary  to  employ  intermediate  means. 
The  fluorescence  of  certain  salts  when  cxfxised  to  the  rays,  and  their  action 
upon  photographic  films,  furnish  two  methods. 

The  FluoToscope  consists  of  a  piece  of  cardboard  on  one  side  of  which 
is  spread  a  thin  layer  of  finely  ground  crystals  of  some  fluorescent  salt, 
such  as  barium  platino-cyanid.  This  screen  is  fitted  in  one  end  of  a  light- 
proof  box,  also  made  of  cardboard,  with  the  other  end  fashioned  as  an  eye- 
piece, to  allow  the  operator  lo  see  the  crystal  side  of  the  screen.  When 
brought  near  an  active  Crookes  tube,  the  crystals  become  luminous  and  give 
off  a  faint  green  light.  All  substances  arc  more  or  less  transparent  to  this 
light,  roughly  varying  according  to  their  specific  gravities.  If  the  hand  be 
placed  between  an  excited  tube  and  the  fluorescent  screen,  the  rays  will  pass 
through  the  softer  tis.sues,  and  cast  but  faint  shadows,  while  the  bones,  which 
are  more  dense,  will  ap|)ear  as  dark  shadows.  When  these  shadows  fall  uf)on 
the  sensitized  surface  of  a  photographic  plate,  the  silver  bromid  is  changed 
as  with  light  rays,  and  if  the  plate  is  then  developed  in  the  usual  manner,  a 
permanent  record  of  the  shadows  is  obtained.  This  is  known  as  a  Radiograph, 
or  Skiagraph  (Kigs.  i  and  a),  and  is  quite  different  from  the  usual  photograph, 
which  is  made  by  the  light  reflected  from  the  object,  and  not  by  the  light 
which  has  passed  through  it.  If  this  is  borne  in  mind,  fewer  errors  will  be 
made  in  the  interpretation  of  these  shadows.  By  using  the  focused  tube  of 
Crookes  tlic  source  of  light  is  limited  to  a  small  point  on  the  target,  from  which 
the  rays  diverge  in  all  directions,  thus  dislortmg  v\\ts\\&io'»ii\'Jt^>^tTwj*':K 
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a  candle  light.  Consequently  the  least  distortion  occurs  when  the  object  is 
very  thin,  is  in  close  contact  with  the  screen  or  plate,  and  is  as  far  from  the 
source  of  light  as  the  rays  are  effective. 

This  light  is  now  widely  used  as  a  diagnostic  agent.  With  the  fluoro- 
scope  quick  and  easy  e.\aminations  can  be  made,  but  the  images  lack 
detail  and  arc  not  sharp,  so  that  small  foreign  bodies,  and  fractures  with- 
out deformity  are  frecjuenlly  overlooked.  The  increa.scd  danger  to  the  opera- 
tor is  not  to  be  forgotten,  as  in  such  examinations  it  is  necessary  to  have  the 
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Fig.  I.— Skiagraph  of  a  catc  of  empyema  showtne  rubber  drainaec  tube  which  has  slipped 
info  the  pleural  cavity.  (Pennsylvania  llospitat.) 

hands  in  close  proximity  to  the  tube  for  long  periods  of  time.  The  use  of 
the  fluoroscope  should,  therefore,  be  limited  to  quick  preliminary  examinations, 
e.g.,  to  localize  large  foreign  bodies,  to  examine  fractures  with  marked  deform- 
ity, to  observe  the  movements  of  the  heart,  lungs,  and  deep  seated  aneurysms, 
which  would  cause  a  blurring  in  a  radiographic  picture.  The  radiograph  gives  a 
permanent  picture  with  delicate  detail  and  sharp  outlines  not  found  in  the 
fluoroscopic  image.  These  pictures  are  of  great  value  in  localizing  foreign 
bodies,  either  extraneous,  such  as  bullets,  needles,  etc.,  or  those  formed  within 
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[the  tissues,  such  as  renal  and  vesical  calculi.  The  foreign  body  should  be 
[first  located  with  the  fluoroscope,  and  the  location  marked  on  the  skin  of 
I  the  patient.  The  plate  is  then  placed  in  position,  and  the  anode  of  the  X-ray 
[tube  fixed  directly  over  the  mark  on  the  skin,  the  distance  between  the  two 
I  being  measured.  The  tube  is  moved  three  inches  to  the  left  and  an  exposure 
made,  then  three  inches  to  the  right  of  the  starting  point  and  a  second  ex- 


[        eff« 


does  not  occur  in  this  stage,  vesicles  and  blebs  develop  which  rupture  and 
expose  the  inflamed  corium;  occasionally  the  deeper  structures  are  invaded. 
The  microscopic  changes  arc  those  of  degeneration  and  inflammation. 
Chronic  bums  occur  in  those  constantly  exposed  to  the  rays.  They  appear 
slowly  an<l  the  clinical  features  are  the  same  as  those  of  acute  bums,  but  owing 
to  the  long-continued  exposure,  the  red  color  changes  to  a  bronze  or  yellow, 
the  nails  show  rugae  of  malnutrition,  and  the  skin  is  glossy  because  of  the  loss 
of  glands  and  hair.  Cracks  appear  in  the  skin,  and 
ulcers  form,  often  exposing  the  tendons  and  even  the 
bones,  and  occasionally  undergoing  malignant  changes. 
The  skin  seems  to  be  easily  protected  by  the  ordinary 
clothing,  for  no  case  has  been  reported  except  upon  the 
exposed  surfaces.  Several  styles  of  gloves  have  been 
devised  for  the  protection  of  the  hands,  but  the  most 
satisfactor)'  suggestion  appears  to  be  the  use  of  a  large 
screen  made  of  some  substance  impervious  to  the  rays, 
as  hea\'y  plate  glass,  sheet  iron,  or  lead,  behind  which 
the  operator  may  stand.  If  healing  does  not  occur 
after  the  usual  applications  for  ulcer,  an  X-ray  bum 
may  be  excised,  and  the  resulting  raw  surface  closed  by 
a  plastic  operation  or  covered  with  skin  grafts. 

The  therapeutic  effects  of  the  rays  may  be 
classified  as  follows:  (i)  The  production  of  atrophic 
changes  in  the  apfiendages  of  the  skin;  (2)  the  destruc- 
tion of  organisms  in  the  tissues;  (3)  the  stimulation 
of  the  metabolic  processes  of  the  tissues;  (4)  the  de- 
struction of  certain  pathological  tissues;  and  (5)  their 
anodyne  effects.  In  hypertrichosis,  sycosis,  favus  and 
tenia  tonsurans  it  is  desirable  to  remove  the  hair. 
Atrophy  and  decreased  functional  activity  of  the 
sebaceous  glands  is  indicated  in  comedo  and  acne. 
Though  the  rays  apparently  have  no  effect  on  organ- 
isms growing  upon  culture  media,  they  have  a  decided 
effect  upon  their  growth  when  in  tlie  living  tissues. 
Thus  the  ulcers  of  lupus,  carcinoma,  and  those  due  to  ordinary  pyogenic  organ- 
isms seem  to  dry  up  when  exposed  to  the  rays.  A  similar  effect  is  produced 
upon  diseases  due  to  mycelial  fungi,  such  as  tenia  barbas  tenia  tonsurans, 
favus,  and  blastomycoses.  The  destruction  of  these  organisms  is  jirobably 
brought  about  by  the  tissue  cells  stimulated  to  activity  by  the  rays.  Their 
effect  upon  the  metabolic  processes  is  still  problematical,  but  their  influence 


Fic.  1.  — I  and  2  cor- 
rcspoDtJ  to  the  shadow 
of  tile  foreien  body  and 
arc  H  inch  apart,  the 
same  distance  as  the 
shadows  on  the  plate: 
3  and  4  correspond  to 
the  two  positions  o(  the 
tube:  5  corresponds  to 
the  distanceof  the 
anode  froin  the  plate. 
The  point  where  the 
lines  intersect  repre- 
sents the  depth  of  the 
foreittn  hody  from  the 
surface  next  to  the 
plate  (.\fnerican  l*rac- 
tice  of  Surgery.) 
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upon  the  blood  in  certain  anemias  is  unquestionable.  This  has  been  par 
ticularly  noticed  in  spleno-medullary  leukemia.  The  limitations  of  the  ther- 
apeutic value  of  the  rays  are  now  being  recognized.  The  conservative  opinion 
of  most  investigators  is  well  expressed  by  the  conclusions  of  Vose  and  Howe, 
in  the  third  report  of  the  Cancer  Commission  of  the  Harvard  Medical  School: 
"  I.  The  only  cure  of  cancer  by  the  X-ray  is  by  destructive  exfoliation,  which 
at  once  limits  its  use  to  superficial  cases,  a.  This  destructive  process  is  a 
slow  one  and  acts  very  superficially.  Since  it  is  well  known  that  many  essen- 
tially chronic  epidermoid  cancers  may  be  removed  permanently  by  the  sim- 
plest surgical  procedure,  that  course  seems  preferable  to  the  tedious  treat- 
ment by  X-ray,  and  as  they  both  may  fail,  an  extensive  operation,  if  necessary, 
may  be  undertaken  more  promptly  in  the  first  place.  3.  Being  nonselective 
in  their  action,  the  rays  cannot  be  used  strong  enough  to  eSect  the  destruction 
of  anything  but  the  shallowst  of  tumors  without  injury  to  the  overlying  and 
surrounding  tissues,  or  in  other  words,  producing  such  bums  as  experience 
shows  in  all  probability  never  would  heal.  The  analgesic  effects  of  the  rays 
are  also  a  variable  property.  In  about  50  per  cent,  of  cases  they  give  a  great 
deal  of  relief  from  pain,  especially  in  malignant  growths,  but  unfortunately 
there  are  many  cases  in  which  there  is  apparently  no  change,  and  a  few  even 
where  the  pain  is  increased." 


CHAPTER  II. 
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Anesthesia  is  a  condition  of  insensibility  induced  by  anesthetic  agents. 

GENERAL  ANESTHESIA  is  associated  with  unconsciousness,  and  is 
indicated  to  abolish  pain  during  surgical  ofjcrations.  renal  colic,  etc.;  to  con- 
trol convulsive  seizures;  to  secure  muscular  relaxalimt  in  order  to  make  a  diag- 
nosis, or  to  caiT)'  out  such  treatment  as  reduction  of  a  hernia  or  dislocated 
joint;  and  to  abolish  volitioti  in  order  to  detect  a  malingerer.  Except  for  the 
purpose  of  saving  life,  it  is  conlraitulicaird  in  profound  shock,  great  exhaustion, 
and  in  acute  or  advanced  renal,  circulator)',  or  jiulmunary  disease.  The 
general  anesthetics  most  frequently  employed  are,  in  the  order  of  their  safety, 
nitrous  oxid  (one  death  in  300,000),  ether  (one  death  in  15,000),  ethyl  chlorid 
(one  death  in  12,000),  and  chloroform  (one  death  in  3,000). 

The  choice  of  a  general  anesthetic  depends  principally  upon  the  condition 
of  the  patient  and  the  character  of  the  operation.  In  brief  operations  (from  two 
to  five  minutes)  in  which  muscular  relaxation  is  not  desired,  such  as  the  extrac- 
tion of  a  tooth  or  the  incision  of  an  abscess,  nitrous  oxid  is  by  far  the  safest 
anesthetic.  When  nitrous  oxid  is  not  obtainable,  ethyl  chlorid  may  be  used 
for  the  same  purpose.  For  longer  operations  in  which  muscular  relaxation 
is  not  important,  nitrous  oxid  combined  with  oxygen  or  with  atmospheric 
air  is  the  safest  anesthetic.  For  the  ordinary  major  operations  of  surgery, 
in  most  of  which  muscular  relaxation  is  desired,  ether  is  the  best  and 
safest  anesthetic,  and  should  always  be  employed  unless  there  are  dis- 
tinct contraindications.  Chloroform  is  quicker  in  its  action,  more  agreeable 
to  the  patient,  and  more  convenient  to  the  anesthetist  and  ojjcrator,  especially 
in  operations  about  the  head,  face  and  neck;  but  these  advantages  are  over- 
balanced by  its  increased  danger.  The  most  importitnt  contraindication 
to  ether  is  inflammation  oj  some  portion  oj  the  respiratory  apparatus,  owing 
to  its  irritating  action  upon  mucous  membranes.  Of  secondary  importance, 
and  by  no  means  absolute,  arc  marked  arteriosclerosis,  because  of  the  danger 
of  vascular  rupture  from  the  struggling  incident  to  the  etherization;  disease 
oj  the  kidneys  (although  many  aiilhors  hold  the  reverse  opinion,  believing 
chloroform  to  be  more  irritating  to  the  kidneys  than  ether;  in  these  cases 
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local  anesthesia  should  be  employed  whenever  possible);  operations  about 
the  nose  or  mouth,  in  which  the  anesthetic  can  be  applied  intermittently  only, 
and  in  which  chloroform,  being  more  powerful,  will  better  maintain  anesthesia; 
operations  in  which  the  actual  cauitry  may  be  needed  in  the  region  of  the  mouth, 
owing  to  the  inflammability  of  ether,  although  it  may  be  used  in  these  cases, 
if  the  precaution  is  first  taken  to  remove  the  anesthetic  and  fan  away  the 
fumes;  and  operations  performed  in  the  presence  of  an  exposed  artificial 
light,  although,  since  ether  vapor  is  heavier  than  air  and  descends,  the  danger 
in  these  cases  is  obviated  by  placing  the  light  several  feet  above  the  level  of  the 
patient's  head.  Ether  should  not  be  administered  in  the  presence  of  fire  in  an 
open  grate  or  stove.  Chloroform  is  no  safer  in  children  or  during  pregnancy  than 
at  any  other  time.  Chloroform  is  said  to  be  preferable  in  military  surgery,  be- 
cause it  economizes  space  and  time.  Owing  to  the  great  volatility  of  ether,  chloro- 
form is  generally  employed  in  the  tropics.  Ether  undoubtedly  distends  the 
veins,  especially  those  of  the  head  and  neck,  and  makes  bleeding  a  little 
more  annoying,  but  this  is  a  trivial  matter  compared  with  the  increased  risk 
of  chloroform. 

The  preparation  for  anesthesia,  in  cases  requiring  a  major  opera- 
tion in  which  there  is  no  emergency,  should  extend  over  two  or  three 
days,  during  whidi  time,  in  addition  to  the  special  preparations  for  the 
operation  itself,  the  patient  should  be  carefully  examined,  particularly 
for  the  presence  of  disease  of  the  heart,  blood  vessels,  lungs,  and  kidneys. 
The  condition  of  the  nose,  throat,  and  mouth  should  be  known,  and  in  many 
cases  a  careful  examination  of  the  blood  will  be  required.  The  bowels 
should  be  moved  by  a  laxative,  and  an  enema  administered  the  morning  of 
the  operation.  The  diet  should  be  light  and  easily  digestible.  No  solid 
food  sliould  be  given  on  the  day  of  operation,  although  a  cup  of  tea, 
coffee,  or  consommd  may  be  given  not  less  than  six  hours  before  the  lime 
of  anesthesia.  In  the  feeble  and  exhausted  purgation  should  be  avoided,  and 
LXlimulating  or  nutritive  enemas  may  be  continued  until  within  a  few  hours 
of  the  operation.  Just  before  operation  the  patient  should  pass  urine,  or, 
if  necessary,  be  cathcterizcd.  If  the  patient  be  a  woman,  the  hair  should  be 
braided  and  done  up  in  a  cap  or  towel.  '  Artificial  teeth  or  other  foreign  bodies 
should  be  remo\'ed   from   the   mouth,  and  the  lips  and   nostrils  greased, 

! especially  if  chloroform  is  to  be  used.    The  patient  should  be  suitably  protected  j 
irom  cold,  and  jewelry  of  various  kinds  should  be  put  away  in  a  safe  place. ' 
In  cases  of  intestinal  obstruction  the  stomach  should  be  washed  out  previous 
to  the  administration  of  the  anesthetic,  in  order  to  prevent  sudden  death  from 
inundation  of  the  lungs  with  vomited  fecal  matter.     In  minor  surgical  pro- 
cedures the  period  of  preparation  mentioned  above  m\\  tvoV\»  twj^vkA.   "V^ 
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all  these  cases,  however,  a  complete  examination  should  be  made.  A  patient 
should  never  be  anesthetized  without  removing  the  shoes  and  without  making 
sure  that  all  clothing  about  the  neck,  chest,  and  abdomen  is  loose;  corsets 
always  should  be  removed.  With  the  possible  exception  of  nitrous  oxid.  a 
patient  should  never  be  anesthetized  in  the  sitting  posture. 

The  anesthetist  should  ascertain  whether  tlie  patient  has  previously  taken 
an  anesthetic,  and  whether  he  or  she  is  addicted  to  the  use  of  alcohol  or  other 
drugs.  He  should  know  the  results  of  the  urinalysis,  and  should  listen  to  the 
heart  and  lungs,  study  the  pulse,  note  the  color  of  the  skin  and  mucous 
membranes,  and  assure  himself  that  the  mouth  is  free  of  foreign  bodies.  His 
hands  should  be  clean,  and  in  operations  on  the  head,  ihey  should  be  sterilized 
and  he  should  wear  a  sterile  gown  and  cap.  In  addition  to  the  anesthetic 
and  inhaler  one  should  provide  himself  with  a  mouth-gag,  tongue  forceps, 
a  pair  of  hemostats  with  gauze  sponges  for  swabbing  out  the  phar)'nx,  a  hy^- 
dermic  syringe  with  strychnin  and  atropin,  and  a  tracheotomy  tube.  It 
is  desirable  to  have  also  a  solution  of  boric  acid  for  the  eyes  in  case  they  become 
irritated,  and  in  sonic  instances  oxygen  may  be  needed;  an  electric  battery  is 
very  rarely  demanded.  A  third  person  should  always  be  present  to  assist,  if 
necessar)',  in  restraining  the  patient  and  to  act  as  a  witness,  as  unjust  accusa- 
tions are  occasionally  made  against  the  anesthctizer,  especially  by  females. 

The  administration  of  ether  may  be  by  the  opai  method,  in  which  a  plenti- 
ful supply  of  air  gains  entrance  to  the  lungs;  by  the  semi-open  method,  in  which 
the  entrance  of  air  is  slighliy  limited,  but  in  which  the  expiratory  products 
are  not  retained;  or  by  the  closed  method,  in  which  the  air  is  decidedly  restricted, 
and  in  which  the  expiratory  products  are  retained  and  rebrcathed.  In  the 
opcti  method,  which  is  very  slow,  the  ether  is  inhaled  from  a  folded  towel, 
held  over  the  patient's  nose  and  mouth  in  such  a  way  as  not  to  exclude  the 
air.  The  dosed  method  is  quick  and  economizes  ether,  but  is  more  dangerous 
than  either  of  the  other  methods.  Those  who  use  the  closed  method  find  the 
Clover  inhaler  satisfactorj-.  It  consists  of  a  dome-shaped  ether  reservoir 
surrounded  by  a  water  chamber,  which  maintains  the  ether  at  the  proper 
temperature  for  evaporation.  A  fenestrated  metal  tube  runs  through  the 
reservoir  from  a  large  rubber  bag  to  the  face  piece.  By  rotating  the  reser- 
voir var)'ing  quantities  of  vapor  escape  into  the  nibber  bag,  from  which 
it  is  breathed  backwards  and  forwards  with  the  expirator)'  products; 
fresh  air  may  be  admitted  from  time  to  time  by  raising  the  face  piece.  The 
semi-open  method  is  the  one  commonly  employed.  An  inhaler  may  be 
improvised  by  rolling  a  folded  towel  or  a  piece  of  gauze  into  the  shape  of  a 
cone.  The  Allis  inhaler  (Fig.  4)  consists  of  a  cylindrical  metal  frame  with 
slits  in  the  sides,  through  which  a  bandage  is  threaded  backwards  and  for- 


this  is  enclosed  in  a  leather  case  or  folded  towel  which  projects 
the  frame  and  is  fitted  to  tlie  patient's  face.  The  inhaler  is  placed 
lover  the  patient's  nose  and  mouth,  and  after  several  breatlis  have  been  taken 
[to  l<^sen  fright,  the  ether  is  applied  drop  by  drop  until  the  patient  is  ancsthe- 
'  tlzed,  the  intervals  between  the  drops  becoming  shorter  as  the  patient  becomes 
accustomed  to  the  vapor.  During  the  first  stage  which  ends  with  the  loss 
of  consciousness,  the  pulse  is  accelerated,  the  pupils  large  and  mobile,  and  a 
rather  pleasant  feeling  of  drowsiness  and  tingling  in  the  extremities  is  expcr- 
kjenced.  Many  patients  breathe  deeply,  others  hold  their  breath;  in  the 
itter  instance  all  that  need  be  done  is  to  remove  the  cone  for  a  moment. 
ICough  is  rarely  annoying  if  the  drop  method  be  employed.  With  the  onset 
lot  unconsciousness  there  is  a  short  fieriiKl  of  analgesia  (primary  anesthesia), 
Lduring  which  brief  operations  may  be  performed.    The  second  stage,  or  the 


Fic.  4.— Allis'  Inhalrr. 


ige  of  excitement,  extends  fnim  the  loss  of  consciousness  to  the  lossof  reflexes. 

lemory,  volition,  and  intelligence  are  abolished,  while  laughing,  shouting. 

nd  struggling  may  occur.    Slight  movements  of  the  extremities  should  not 

restrained  unless  they  interfere  with  the  anesthetist,  as  such  often  evokes 

f  greater  struggling.    The  pulse  b  rapid,  the  pupils  arc  dilated  and  react  to 

light,  and  the  muscles  may  be  rigid  or  thrown  into  clonic  contractions.     At 

i^this  time  the  breathing  may  be  irregular  or  tcmfwrarily  suspended.    The  face 

congested,  sometimes  cyanotic,  and  often  covered  with  perspiration.    More 

K  less  frothy  mucus  is  present  in  the  mouth  and  thn^at,  and  soirietimes  it 

^becomes  excessive.     During  the  third  sla/^c  the  breathing  is  deep  and  audiltle, 

|lhc  pulse  full  and  regular,  the  muscles  relaxed. and  the  corneal  reflex  abolished. 

'  Touching  the  cornea  with  the  finger,  however,  may  produce  irritation,  and 

it  is  much  better  simply  to  separate  the  lids  and  notice  the  presence  or  absence 

1  o(  flacddity.    The  pupils  arc  of  modcrsilc  size  at\A  itaicV.  Vo  Vv^V.   \i"^Ve\ 


pupils  failing  to  react  to  light  indicate  a  dangerous  degree  of  anesthesia. 
During  this  stage  a  transient  roseolous  rash  may  be  noticed. 

Rectal  etherization  has  been  employed  in  operations  about  the  upper  res- 
piratorj-  passages.  A  bottle  of  ether  to  which  a  rubber  rectal  tube  is  attached 
is  placed  in  water  at  a  temperature  of  120°  F.;  its  disadvantages  are  the  greater 
time  necessary  to  induce  anesthesia,  and  the  unpleasant  scquclse,  such  as 
prolonged  stupor,  meteorism,  and  bloody  diarrhea, 

The  administration  of  chloroform  requires  more  skill  and  care  than 
etherization.  The  chloroform  may  be  inhaled  from  a  handkerchief  or  a  piece 
of  gauze  (Fig.  5),  but  a  special  mask,  such  as  the  Skinner  or  E^march 
(Fig.  6),  each  of  which  consists  of  a  wire  frame  covered  with  one  layer  of  flaiwel, 
is  more  convenient.  The  inhaler  is  held  just  over  the  nose  and  mouth  and 
the  chloroform  dropped  on  it.  The  average  adult  patient  will  require  one 
drop  of  chloroform  every  four  or  six  seconds  to  maintain  anesthesia.  The  vapor 
should  always  be  liberally  mixed  with  air;  liquid  chloroform  should  never 
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Fic.  5,— Comer  of  a  towel  drawn 
throush  a  safety  pin,  (After 
Hewitt.) 


Fig.  6.— Esmarch  Mask. 
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be  allowed  to  touch  the  skin,  as  it  may  produce  blistering.  The  phenomena 
of  chloroform  anesthesia  arc  in  the  main  similar  to  those  of  ether.  The  first 
and  second  stages  ^re  shorter,  the  vapor  is  more  pleasant,  and  being  less 
irritating  than  ether,  not  so  much  mucus  is  poured  out.  An  excess  of  chloro- 
form causes  the  patient  to  hold  his  breath,  and  if  the  inhaler  is  not  withdrawn 
at  this  time,  the  patient  may  take  a  deep  inspiration  and  get  an  overdose. 
This  accident  has  resulted  in  death,  and  should  be  recalled  when  chloroforming 
crj'ing  children,  and  when  a  surgeon  attempts  to  operate  l>efore  the  third  stage 
is  reached,  thus  causing  the  patient  to  breathe  deeply.  During  the  stage  of 
muscular  excitement,  which  is  much  less  marked  under  chloroform  than  under 
ether,  the  respirations  should  be  watched  with  the  greatest  care.  Chloroform 
vapor  is  not  inllammablc,  but  in  the  presence  of  a  naked  flame  gives  off  irrita- 
ting products  (phosgene  and  hydrochloric  acid),  which,  in  a  small  room,  may 
cause  irritation  of  the  eyes  and  respiratory  passages.  The  third  stage  is 
characterized  by  quiet  respirations  which  are  often  difiicult  to  appreciate. 


NTTKOOS  OXIDK. 


The  pulse  is  sluggish  and  feeble  in  contrast  to  the  full  and  rapid  pulse  of  ether. 
The  pupil  is  moderately  contracted  unless  the  anesthesia  is  profound,  when 
it  dilates.  As  with  ether,  dilated  pupils,  failing  to  read  to  h'ght,  indicate 
a  dangerous  degree  of  anesthesia.  Throughout  the  anesthesia  the  ptilse 
and  respirations  should  be  carefully  watched.  The  character  of  the  respira- 
tions may  be  determined  by  listening  to  them,  by  observing  the  movements 
of  the  chest  and  abdomen,  and  by  noting  the  patient's  color.  The  pulse  may 
be  felt  at  the  temple. 

Oxygen  combined  with  ether  or  chloroform  tends  to  prevent  spasm 
of  the  respiratory  muscles  and  cyanosis.  That  it  lessens  irritation  of  the 
kidneys  and  post -anesthetic  vomiting  is  doubtful.  The  oxygen,  after  bubbling 
through  the  anesthetic,  is  conveyed  to  the  face  piece  through  a  rubber  tube. 
It  may  be  given  also  by  placing  the  end  of  the  oxygen  tube  in  or  beneath 
the  inhaler. 

Nitrous  ozid  comes  in  steel  cylinders,  in  which  it  has  been  liquefied  by  pies-'' 
sure.    It  is  allowed  to  escape  into  a  rubber  bag,  in  which  it  is  vaporized,  and 

I  from  which  it  passes  thmugh  a  tube  to  a  mouth  piece.    A  piece  of  cork  or 

I  wood  to  which  a  string  is  attached,  so  that  it  cannot  be  s«°allowed,  is  placed 

'  between  the  molar  teeth  and  the  mouth  piece  adjusted.  The  gas  is  then 
turned  on  and  the  nostrils  closed  by  the  thiunb  and  finger.  The  patient 
becomes  cyanotic,  the  pupils  dilate,  and  squint  is  often  seen.     With  the  onset* 

I  of  unconsciousness,  which  is  usually  complete  in  about  one  minute,  the 
breathing  becomes  stertorous  and  muscular  twitchings  are  observed.  The 
duration  of  complete  anesthesia  is  about  one  minute.  The  pulse  and 
respirations  should  be  carefully  watched.  Nitrous  oxid  is  contraindicalcd 
in  advanced  disease  of  the  heart  or  arteries.  It  is  often  used  to  induce  anes- 
thesia, which  is  then  continued  by  ether,  with  the  object  of  reducing  the  period 
of  narcosis,  the  amount  of  ether  used,  and  the  im pleasantness  of  the  early 

(•Stages  of  ether  anestliesia.    Anesthesia  may  be  induced  with  an  ordinary 

I  nitrous  oxid  apparatus  and  ethcrixatinn  begun  with  an  ordinary  inhaler. 

'Much  better  is  an  appaialus  which  allows  the  gradual  administra- 
tion of  ether  before  the  nitrous  oxid  is  discontinued.  Hewitt  uses  a 
Clover's  inhaler  to  which  is  attached  a  charged  gas-bag  holding  about  two  gal- 
lons of  gas.     By  means  of  a  stop-cock  the  patient  is  allowed  to  breathe 

L  about  one-half  the  nitrous  oxid,  the  remaining  half  being  breathed 
backwards  and  forwards  during  the  gradual  admission  of  the  ether. 
Nitrous  oxid  anesthesia  may  be  prolonged  by  mixing  the  gas  with  atmospheric 
air,  or  by  combining  it  with  oxygen;  the  latter  method  is  the  safer.     For  the 

'administration  of  nitrous  oxid  and  oxygen  Hewitt  emplop  an  ap^Ta.t.\i«. 

loonsisUng  of  two   steel   c}>-linders  containing   the  res^evAvt*.  ©s»',  ^i>«a*. 
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communicate  with  two  bags  which  arc  connected  with  the  mixing  chamber,  to 
which  the  mouth  piece  is  attached.  This  method  may  be  employed  in  opera- 
tions of  considerable  duration,  provided  muscular  relaxation  is  not  necessary. 

Ethyl  chlorid  may  be  used  in  brief  operations  as  a  substitute  for  nitrous 
oxid,  and  as  a  preliminary  to  ether.  Like  ether  it  is  highiy  inflammable, 
and  is  easily  administered  without  special  apparatus.  It  may  be  given  with 
a  closed  inhaler,  or  by  spraying  it  upon  gauze  placed  over  the  nose  and 
mouth.  Ten  cc.  are  usually  sufficient  for  this  purpose.  Anesthesia  is  induced 
in  from  one-half  to  two  minutes;  the  patient  rapidly  recovers,  usually  without 
vomiting  or  other  disagreeable  phenomena.    See  also  local  anesthesia. 

Ethyl  bromid  is  somewhat  similar  in  its  effects  to  ethyl  chlorid,  and  maybe 
used  for  the  same  purposes,  but  is  less  safe.  It  may  be  given  from  a  closed 
mask  or  from  a  towel.  The  entire  dose  of  from  15  to  30  grams  is  poured 
into  the  cone  at  once  and  all  air  e.xcludcd.  Narcosis  is  quickly  induced  and 
rccxjvcry  rapidly  follows.  Ethyl  bromid  is  a  cardiac  depressant,  and  is  con- 
traindicated  in  children,  in  the  weak  and  anemic,  and  in  those  suffering  froin 
cardiac  disease,  alcoholism,  and  kidney  affections. 

Anesthetic  mixtures,  the  best  known  of  which  is  the  A.C.E.  mi.xture  (alcohol 
I,  chloroform  2,  ether  3),  should  rarely  or  never  be  employed.  That  they 
possess  advantages  over  ether  is  doubtful,  that  they  are  more  dangerous 
is  positive.  Many  operators  prefer  to  give  gr.  J  to  J  of  morphin  hypoder- 
matically  a  short  time  before  the  beginning  of  the  anesthetic,  to  shorten 
the  preliminary  stages,  make  them  more  pleasant,  and  to  limit  the  amount  of 
anesthetic  necessary.  The  practice  should  not  be  a  routine  one,  but  in  certain 
cases,  such  as  morphin  or  alcoholic  habitues,  it  may  be  advantageous.  Hyoscin 
or  atropin  is  sometimes  given  just  before  ether  in  order  to  lessen  the  amount 
of  mucus  secreted.  Recently  scopoUimin-morphin  anesthesia  has  been  tried. 
One  miUigramme  of  scopolamin  (hyoscin).  and  35  milligrammes  of  morphin 
are  divided  into  three  doses,  which  are  injected  hypodcrmically  2J,  i\.  and  \ 
hour  before  operation  (Korff).  The  patient  falls  into  a  sound  sleep  which 
lasts  for  five  or  six  hours  after  (he  last  injection.  Inhalalionsof  chlnrofomi  or 
ether  may  be  necessary.  Several  deaths  have  been  reported  and  the  method 
cannot  be  recommended. 

Complications  during  anesthesia  arise  chiefly  from  interference  with  the 
respiratory  or  circulatory  apjiaratus,  the  former  more  particularly  with  ether 
and  nitrous  oxid,  the  latter  with  chloroform. 

Respiratory  difSculties  may  be  due  to  many  causes  not  directly  connected 
with  the  anesthetic,  such  as  faulty  [Msture  of  the  patient,  assistants  leaning  on  the 
chest,  tight  bandages  about  the  neck  or  chest,  swellings  within  or  about  the 
air   passages,  excessive   distention   of   the   abdomen,  and   diseases   of   the 
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COUPUCATIONS   OF   ANESTHESIA. 


Any  of  these  should,  of  course,  be  promptly  removed  if  possible- 
may  be  said  at  once,  that  great  rapidity  or  cessation  of  the  respirations,  ass<>- 
ciated  with  cj-anosis  and  rapid  pulse,  calls  for  vigorous  measures.     If  the  cause 
is  not  obvious,  the  mouth  should  be  op>cned,  the  tongue  drawn  forward, 
and  the  pharynx  cleaned.     If  this  docs  not  overcome  the  difficulty,  oxygen  and 
Strychnin    should  be  administered,  artificial  respiration  employed,  and,  if 
ecessary,  tracheotomy  performed.    Only  those  causes  more  or  less  directly 
connected  with  anesthesia  will  be  considered  at  this  time.    Forgelling  to  breathe. 
or  holding  the  breath,  may  be  encountered  in  the  early  stages,  and  is  met  by  with- 
drawing the  anesthetic  and  perhaps  dashinga  little  ether  on  the  chest  orabdomen. 
iiUing  backwards  oj  the  tongut  over  the  epiglottis  requires  the  turning  of 
the  patient's  head  to  one  side,  and  pressure  behind  the  angles  of  the  jaw,  so 
as  to  lift  it  forward.    Rarely  will  the  mouth-gag  and  tongue  forceps  be  nec- 
essary for  this  purpose.    The  best  tongue  forceps  is  a  double  tenaculum, 
hich  secures  a  firm  hold  without  crushing  or  bruising.    The  tongue  may 
be  prvssed  forward  also  by  passing  a  finger  into  the  pharjux,  a  procedure  which  at 
the  same  time  will  reveal  any  other  form  of  obstrurtion.    Falling  Icgether  0} 
lips,  espedally  in  toothless  patients,  with  or  without  nasal  obstruction,  may 
terfere  with  respiration.    All  that  need  be  done  is  to  place  the  finger  or  the 
d  of  a  towel  between  the  lips.    Mucits,  saliva,  blood,  pus,  vomitus,  or  other 
may  be  removed  from  the  pharjTix  by  turning  the  head  to  one  side,  and 
swabbing  with  gauze  sponges  secured  by  a  hemostat.    Spasm  oj  the  respira- 
tory muscles  requires  the  same  treatment  as  falling  backwards  of  the  tongue. 
If  there  is  great  rigidity  of  the  muscles  of  the  jaw,  tracheotomy  may  be  neces- 
sary.    Parahlic  arrest  oj  respiration  may  be  precipitated  with  great  suddenness, 
especially  with  chloroform.    Witli  ether  the  approach  is  more  gradual;  the  res- 
pirations become  weaker  and  weaker,  ihc  pupils  dilate  and  remain  immobile, 
the  color  grows  dusky  and  the  pulse  feeble.     The  treatment  b  artificial  rcspira- 
ion ,  the  administration  of  strychnin  subcutaneously.  and  inhalations  of  oxygen. 
'Edema  oj  the  lungs  is  not  often  encountered.     The  patient  may  be  inverted 
to  favor  drainage  from  the  lungs,  and  oxygen  and  cardiac  stimulants  adminis- 
tered.   Venesection  is  sometimes  employed  to  relieve  the  right  side  of  the 
heart,  and  artificial  respiration  should  be  performed  if  breathing  ceases.   Cyan- 
is  simply  a  symptom  which  has  for  its  cau.se  one  of  the  conditions  men- 
;d  above.    Artificial  Respiration  is  best  done  by  the  Sylvester  method. 
'ne  should  first  make  sure  that  the  air  passages  are  clear,  and  draw  out  the 
to  establish  free  air  way.    The  operator  stands  at  the  patient's  head, 
ips  the  arms  at  the  elbows,  presses  them  firmly  against  the  sides  of  the 
est   to   induce   cxpiratiim    (Kig.    7),  then   draws   the  arms   upward   until 
almost  meet  above  the  head,  in  order  to  raise  iht  ta^^  \:>'^  \t\ca.w%  c\  'ioie. 
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pectoral  muscles  and  thus  cause  inspiration  (Fig.  8).  These  movements 
should  be  repeated  about  fifteen  times  a  minute.  Laborde's  method  consists 
in  alternately  drawing  upon  and  relaxing  the  tongue  at  intervals  of  four  seconds. 
FeWs  method  consists  in  the  introduction  of  a  tube  into  the  larynx,  or  through 
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KiG.  7.— Kxpiration. 


a  tracheotomy  wound,  respiration  being  maintained  by  means  of  a  foot- 
bellows.  When  the  bellows  arc  connected  with  a  laryngeal  tube,  the  apparatus 
is  known  by  the  name  of  Fell-0'Dwyer. 


FlO.  8.— Intpiration. 
Pigi.  7  «nd  B;— Artificial  Kr«piration.     (Esmarch 
and  Kowalzis.) 


Circtjlatory  Difficulties. — A  mild  degree  of  syncope  sometimes  results 
from  nausea  and  vomiting.  Cardiac  failure  may  result  from  operative 
manipulations  during  light  narcosis,  overdose  of  the  anesthetic,  hemor- 
rhage, shock,  or  from  arrest  of  respiration.    Among  the  measures  which. 


COUPLICATIONS  Of  ANESTHESIA. 


after  withdrawing  the  anestlietic,  may  be  adopted  in  cardiac  failure, 
are  the  subcutaneous  administration  of  strychnin,  atropin,  digitalis,  or  nitro- 
glycerin, inversion  of  the  patient,  artificial  respiration,  faradism  of  the  phrenic 
nerve  (one  fwle  on  the  epigastrium,  the  other  at  the  junction  of  the  external 
border  of  the  stemomastoid  with  the  clavicle),  nibbing  the  cxlremilics  toward 
the  heart,  compression  of  the  abdominal  aorta,  stretching  of  the  sphincter 
ani,  rhjlhrnic  pressure  over  the  precordium,  and  direct  massage  of  the  heart 
through  an  opening  in  the  chest  wall,  or  through  the  diaphragm  after  making 
an  abdominal  incision. 

Coughing  and  swallowmg  during  the  induction  of  anesthesia  indicate  that 
the  vapor  is  too  strong.  Coughing,  swallowing,  or  vomiting  during  the  third 
stage  indicate  returning  consciousness  and  call  for  more  anesthetic. 
Vomiting  is  often  heralded  by  swallowing,  shallow  breathing,  pallor,  feeble 
pulse,  and  dilated  pupils,  a  group  of  symptoms  which  may  be  confu.sed  with 
shock;  in  the  latter  the  anesthetic  should  be  withdrawn,  in  the  former 
it  should  be  increased  in  order  to  prevent  the  vomiting.  If  vomiting  occurs, 
the  head  should  be  turned  to  one  side  and  the  stomach  contents  allowed  to 
escape,  swabbing  out  the  pharj-nx  if  necessary.  Hiccough  is  most  apt  to 
occur  during  abdominal  operations  and  usually  demands  an  increase  of  the 
anesthetic. 

Recovery  from  anesthesia  varies  in  duration  according  to  the  character 
and  quantity  of  the  anesthetic  and  the  condition  of  the  patient.  After  nitrous 
oxid  and  ethyl  chlorid  it  occurs  immediately  on  withdrawal  of  the  anesthetic, 
usually  without  any  special  phenomena.  After  ether  and  chloroform  the 
respirations  are  quiet,  the  eyeballs  rotate,  the  lid  reflex  returns,  swallowing 
begins,  and  vomiting  often  follows.  The  anesthelbt  or  a  competent  nurse 
should  remain  with  the  patient  until  there  are  distinct  signs  of  recovery.  The 
head  should  be  low  and  turned  to  one  side,  and  the  patient  kept  warm.  Vom- 
ited matter  should  be  received  in  a  towel  or  basin  without  raising  the  head. 
.  Food  is  rarely  given  before  six  hours,  and  often  not  for  many  hours.  Vomiting 
'is  more  frequent  after  ether,  but  is  apt  to  be  more  severe  and  protracted  after 
chloroform.  As  a  rule  it  ceases  of  itself  and  no  treatment  is  required.  In 
persistent  cases  the  most  effective  measure  is  gastric  kvage. 

After  effects  more  frequently  follow  ether  than  other  anesthetic  agents. 
Vomiting  has  been  referred  to  above.  Bronchial  and  pulmcmary  ajjecliont^ 
arc  often  due  to  the  irritation  of  ether,  but  may  arise  also  from  exp>osure  of 
the  patient  or  from  the  inhalation  of  septic  material.  Post-anesthetic  pneu- 
monia is  of  the  lobular  \'ariety  and  quickly  follows  anesthesia.  An  accidental 
pneumonia  may  be  of  the  lobar  variety  and  may  not  arL^c  for  a  number  of  days, 
rreventivc  measures  consist  in  the  use  of  a  clean  vn\va.\w,  V\\c  «.Oi.MStfjv^  «\  'ksfv- 
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eign  material  from  the  air  passages,  and  the  careful  protection  of  the  patient. 
Renal  complicaliotts  may  occur  after  ether,  chloroform,  or  ethyl  chlorid. 
Whether  they  are  more  frequent  after  ether  than  after  chloroform  does  not 
seem  to  be  satLsfactorily  settled.  The  urine  is  always  decreased  in  quantity 
during  the  first  twenty-four  hours  after  anesthesia,  and  should  be  carefully 
watched.  If  signs  of  renal  incompetency  appear,  heat  should  be  applied  over 
the  kidneys,  diuretics  administered,  and  water  given  by  mouth,  rectum,  sub- 
cutaneously  or  intravenously.  Apoplexy  may  occur  during  anesthesia,  jaun- 
dice and  insanity  have  foUowed,anesthesia.  Post-anesthetic  paralysis  may  result 
from  cerebral  hemorrhage  or  embolism,  but  is  usually  the  result  of  pressure, 
e.g.,  a  wrist  drop  due  to  the  hanging  of  an  arm  over  tlie  edge  of  a  table.  This 
subject,  with  the  position  to  be  assumed  by  the  upper  extremities,  is  referred 
to  under  lechnic. 

Local  Anesthesia  is  the  production  of  insensibility  in  the  parts  to  be  operated 
upon,  without  destroying  the  general  bodily  sensibility  or  producing  uncon- 
sciousness. It  is  indicated  in  minor  operations,  and  in  major  surgery  when 
general  anesthesia  is  conlraindicated.  It  is  not  satisfactory  in  children  or 
in  nervous  patients.  Local  anesthesia  may  be  induced  by  freezing,  or  by 
the  application  or  injection  of  various  drugs. 

Freezing  may  be  produced  by  spraying  the'parts  with  ether,  rhigolene, 
chlorid  of  methyl,  liquid  air,  or  chlorid  of  ethyl.  Chlorid  of  ethyl  is  the  agent 
usually  employtil.  It  is  put  up  in  glass  tubes,  and  is  sprayed  on  the 
part  from  a  distance  of  about  one  foot.  When  the  part  becomes  hard  and 
white  it  is  ready  for  incision.  The  anesthesia  lasts  from  one  to  two  minutes. 
Both  the  freezing  and  the  thawing  are  painful.  In  the  absence  of  ethyl 
chlorid  freezing  may  be  induced  by  ice  and  sail,  in  the  proportion  of  two 
parts  of  the  former  to  one  of  the  latter,  placed  in  a  gauze  bag  and  applied  to 
the  skin;  analgesia  results  in  about  fifteen  minutes. 

Cocain  bydrochlorid  is  an  efficient  local  anesthetic,  but  is  not  without  dan- 
ger. Death  has  resulted  from  one  dram  of  a  30  per  cent,  solution  instilled  into 
the  urethra,  and  from  swabbing  the  larynx  with  a  2  per  cent,  solution.  Not 
more  than  one-half  a  grain  should  be  used  for  injection,  not  over  two- 
thirds  of  a  grain  should  be  applied  to  a  mucous  membrane.  Cocain  poison- 
ing is  characterized  by  headache,  nausea  and  vomiting,  pallor,  tremor,  rest- 
lessness, dryness  of  the  mouth,  dilatation  of  the  pupils,  weak  pulse,  prolonged 
insomnia,  and  in  severe  cases  by  delirium,  unconsciousness,  and  heart  failure. 
The  treatment  consists  in  placing  the  patient  recumbent,  applying  external 
heat,  and  administering  cardiac  stimulants.  Cocain  is  contraindicated  in 
glaucoma  because  it  dilates  the  pupils;  it  is  said  also  to  have  a  dele- 
terious effect  upon  diseased  kidneys.    As  cocain  is  destroyed  by  prolonged 
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boiling,  the  solution  is  best  prepared  (fresh  each  time)  by  adding  to  sterile 
water  the  crystals  which  have  been  sterilized  in  glass  tubes  at  300°  F.,  dry 
heat,  for  fifteen  or  twenty  minutes.  The^trcngth  of  the  solution  should  be 
from  2  to  4  per  cent,  for  the  eye,  4  per  cent,  for  the  urethra,  2  per  cent,  for 
the  bladder.  5  to  10  per  cent,  for  the  rectum,  vagina,  mouth,  nostrils,  and 
from  i  to  I  per  cent,  for  injection  into  any  portion  of  the  body. 
EucRin  bydrochlorid  is,  for  practical  purposes,  just  as  powerful  as  cocain, 
[  one-quarter  as  to.xic,  and  is  not  destroyed  by  boiling.  Solutions  for  injection 
should  be  from  i  to  4  per  cent.  It  does  not  cause  dilatation  of  the  pupil,  nor 
is  it  followed  by  as  marked  congestion  as  cocain.  Sloughing  has,  however, 
been  obser\'ed  in  a  few  instances  after  its  use. 

Stovain  is  closely  related  to  cocain,  but  is  said  to  be  less  toxic  than  it  and 
its  derivatives  and  just  as  anesthetic.  It  comes  already  sterilized  in  closed 
tubes.  For  injection  a  i  per  cent,  solution  in  sterile  water  or  salt  solution 
may  be  employed. 

Adrenalin  chlorid,  when  added  to  any  of  the  above  drugs,  causes  exsangui- 
nation  of  the  part  by  constricting  the  blood  vessels,  thus  lessening  the  hemor- 
rhage, limiting  absorption,  and  intensifying  and  prolonging  the  anesthesia. 
Barker  prepares  a  solution  by  adding  to  too  cc.  of  boiled  distilled  water, 
I  cc.  of  adrenalin  chlorid  (i  to  i.ooo),  3  grains  of  eucain,  and  12  grains 
of  sodium  chlorid.  Not  more  than  fifteen  drops  of  adrenalin  chlorid  should 
be  added  to  any  solution  for  injection. 

Schleich's  solution  produces  anesthesia  by  causing  an  artificial  edema, 
the  ter\sion  resulting  in  ischemia  and  in  pressure  on  the  nerve  endings,  hence 
the  term  inftllration  anesthesia.    Sterile  water  or  normal  salt  solution  produces 
much  the  same   effects,  but    is   not  quite  as  efficient.    Schlcich  uses  three 
solutions  as  follows:    No.  i  (for  the  most  painful  operations — not  more  than 
S  drams  should  be  used)  consists  of  cocain  bydrochlorid  gr.  iii,  morphin 
bydrochlorid  gr.  \,  sodium  chlorid  gr.  iii,  distilled  water  f  3  iiis.  acid  carbolic 
(5  per  cent.)  gtt.  iii.    Solution  No.  2  (of  which  not  more  than  10  drams  should 
be  injected)  is  used  in  less  painful  o(«rations,  and  is  the  same  as  No.  i  except 
that  the  cocain  is  reduced  to  gr.  iss.     Solution  No.  3  (used  in  deeper  and  less 
L^ensitive  tissues  and  in  extensive  operations — 11  oz.  may  be  injected)  contains 
HHwit  gr.  \  of  cocain.    Adrenalin  chlorid  also  may  be  added  to  these  solutions. 
P'*    The  injection  of  local  anesthetics  may  be  by  the  dirtcl  method,  i.e..  the 
I      drug  is  injected  into  the  tissues  to  be  operated  upon,  or  by  the  indirect  method 
mgjt^gional  ancsthetio),  in  which  the  drug  is  injected  into  i intraneural)  or  about 
^^{paraneural)  the   nerve  or  nerves  supplying  the  part  with  scns;ition.    In 
either  case  the  strictest  aaepas  regarding  the  operator's  hands,  the  instru- 
ments, the  solutions,  and  the  part  to  be  injected,  sV\ou\A  \>t  ttoaiKNtA..   \s^  '^«- 
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H  direct  melhod,  whenever  possible,  e.g.,  in  the  fingers,  Icies.  and  [wnis,  a  light 

■  ligature  should  be  placed  above  the  area  to  be  anesthetized,  after  it  has  been 
e,\sanguinated  by  elevation,  or  in^me  cases,  by  pressure;  this  in  itself  has  a 
benumbing  influence,  as  well  as  restricting  the  anesthetic  solution  to  the 
injected  area.  After  making  sure  that  all  air  has  been  driven  from  the 
syringe  (a  hypodermic,  antitoxin,  or  special  syringe  may  be  employed), 
the  point  of  the  needle  is  inserted  obliquely  into  the  skin  until  the  eye  is  just 
beneath  the  epidermis,  in  other  words,  an  effort  is  made  to  enler  the  true  skin 

»and  not  the  subcutaneous  tissues.     Care  should  be  taken  not  to  enter  a  vein.^^ 
A  few  drops  of  the  solution  are  introduced,  producing  a  white  wheal;  the^H 
needle  is  then  pmshed  a  little  further,  and  the  process  repealed  until  the  pro- 
posed line  of  incision   is  marked  out  by  a  white  and  elevated  ridge.     From 

■  five  to  ten  minutes  should  elapse  before  making  the  incision.     If  the  deeper 

■  structures  are  to  be  severed,  they  also  should  be  infiltrated,  or  one  of  the 
more  powerful  solutions  may  be  dropjwd  in  the  wound.  The  indirect  method 
may  be  employed  in  amputation  of  the  finger,  by  injecting  the  solution  into 
the  tissues  about  it.";  base,  when  the  entire  finger  will  become  anesthetic. 
In  amputation  of  the  leg  the  tissues  over  the  sciatic  and  long  saphenous 
nerves  may  be  infiltrated  with  Sehleich  solution,  and  the  ner>'cs  exposed 
and  injected  with  a  i  to  i  per  cent,  cocain  solution.  In  amputations  of  the 
thigh  it  will  be  necessar)'  to  inject  the  anterior  crural  instead  of  the  long 

I  saphenous  nerve.  Many  other  o[)eralions  may  be  i>erformcd  by  this  method. 
SPINAL  ANESTHESIA,  OR  MEDULLARY  NARCOSIS,  is  pro- 
duced by  the  injection  of  a  solution  of  cocain  into  the  subarachnoid  space. 
Anesthesia  of  the  entire  body  except  the  head  has  been  secured  in  this  way. 
Not  more  than  one-third  of  a  grain  of  cocain  should  be  used.  The  solution 
is  best  prepared  by  dissolving  cocain  crystals  (sterilized  as  previously  described) 
in  cerebrospinal  fluid,  which  is  drawn  into  the  syringe  containing  ihe  cocain, 
after  the  introduction  of  the  needle  into  the  subarachnoid  space.  Eucain, 
tropacocain,and  stovain  may  be  employed  in  a  similar  manner.  The  strictest 
asepsis  must  be  practiced.  The  patient  lies  on  the  side  or  assumes  the  sitting 
posture;  in  either  case  the  back  should  be  bent  forward  in  order  to  increase 
the  space  between  the  vertebral  arches.  The  operator  places  one  finger  upon 
tlie  spine  of  the  fourth  lumbar  vertebra,  which  is  on  a  line  drawn  between  the 
two  iliac  crests,  and  enters  the  needle  just  below  and  to  the  right  of  this  point, 
in  a  slightly  upward  and  inward  direction,  until  cerebrospinal  fluid  escapes, 
which  in  the  adult  is  usually  at  a  depth  of  two  and  one-half  inches.  The 
barrel  of  the  syringe  containing  the  cocain  is  now  attached  to  the  needle, 
and  suflicient  cerebrospinal  fluid  withdrawn  to  cfl'ect  solution.  The  fluid  is  i 
^^en  siow\y  injected,  the  needle  withdrawn,  and  the  puncture  sealed  with       I 
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collodion.  The  lower  extremilies  become  anesthetic  in  about  five  minutes,  and 
the  upper  extremities  in  fifteen  minutes  or  longer,  the  anesthesia  lasting  from 
one  to  three  hours  or  longer.  Headache,  nausea  and  vomiting  are  almost  con- 
stant sequel*,  and  evidence  of  transient  and  permanent  cord  injuries  have 
been  noted.  The  chief  dangers  are  infection,  injury  to  the  cord,  and  poison- 
ing from  the  anesthetic  employed.  The  monality  has  been  estimated  at 
3  in  2.000.  From  what  has  been  said  it  may  be  gathered  that  the  method 
is  destined  to  pass  into  desuetude. 


CHAPTER  m. 

BACTERIOLOGY. 

Bacteria,  schizomycetes,  or  fission  fungi,  are  microscopic  non-nudeated, 
unicellular,  vegetable  organisms,  consisting  of  protoplasm  indoaed  in  a  cell 
wall.  The  terms  germ,  microbe,  and  micro-organism  also  are  looady  used 
to  designate  bacteria  and  allied  organisms^  Bacteria  are  almost  universally 
distributed,  existing  in  the  air,  water,  food,  soil,  alimentary  canal,  and  even 
in  the  skin.  In  order  to  develop,  they  require  heat,  moisture,  and  food. 
Their  food  consists  of  complex  organic  conlpounds,  such  as  are  found  in  the 
bodies  of  animals  and  in  plants.  Most  bacteria  grow  best  at  the  temperature 
of  the  human  body.  Boiling  in  water,  if  sufSciently  prolonged,  will  kill  all 
bacteria.  Freezing  renders  bacteria  inert,  but  does  not  destroy  them.  Drying 
renders  them  dormant,  but  permits  of  their  dissemination  by  means  of  the  air. 
It  is  important  to  remember  that  bacteria  are  not  blown  or  driven  from  moist 
surfaces,  and  that  a  table,  for  instance,  which  is  wiped  with  a  moist  doth  is 
not  as  dangerous  from  a  surgical  standpoint  as  one  which  is  dusted.  Direct 
sunlight,  the  X-rays,  electric  currents,  and  electric  light,  are  said  to  be  detri- 
mental to  the  growth  of  microbes.  Some  bacteria  require  oxygen  for  their 
development  (aerobic),  others  the  absence  of  oxygen  (anaerobic),  but  many 
have  the  faculty  of  developing  with  or  without  oxygen  (jacultative);  an  obKgale 
organism  is  obliged  to  have  the  presence  or  the  absence  of  oxygen.  Like  the 
cells  of  the  human  body,  bacteria  attract  elements  essential  for  their  growth 
(positive  cliemotaxis)  and  repel  those  which  are  harmful  (negative  chem- 
otaxis).  Bacteria  multiply  by  fission  and  by  spore  formation.  A  cell  which 
multijilics  by  fission  simply  divides  into  two  or  more  fragments  when  it  has 
reached  the  stage  of  maturation.  A  spore  is  analagous  to  the  seed  of  a  plant, 
and  may  apjiear  in  the  end  of  the  organism  (cndspore),  or  in  the  middle  (endo- 
spore),  thus  making  the  organism  club-shaped  or  fusiform.  Although  as  a 
rule  only  one  sjwrc  forms,  a  number  may  develop  throughout  the  length  of 
the  organism,  presenting  a  bead-like  appearance.  A  spore  has  a  dense  capsule 
which  renders  it  very  resistant  to  all  kinds  of  disinfectants.  Some  bacteria 
find  a  favorable  soil  for  development  in  living  tis.sues  (parasites),  others 
grow  best  in  dead  organic  matter  (saprophytes).    Certain  bacteria  possess 
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the  power  of  moving  from  place  to  place  (motile)  by  means  of  thread-like 
processes,  or  flagdla.  or  by  means  of  a  rotary  or  undulatory  motion ;  others 
are  amolilc.  In  common  with  other  minute  particles  of  matter  suspended  in 
fluid,  bacteria  oscillate  {Bnrwnian  movemenls).  Chromogatic  bacteria  produce 
pigments;  allogenic,  gas;  zymogenic,  fermentation.  Bacteria  may  produce 
adds,  such  as  lactic,  acetic,  and  butyric;  ammonia  is  the  most  common 
alkali  generated  by  them.  Some  bacteria  are  capable  of  causing  phosphor- 
escence {photogenic). 

The  ferments  which  bacteria  manufacture  are  knotvn  as  enzymes.  These 
ferments,  like  the  digestive  juices,  emulsify  fats,  change  albumin  into  peptone 
and  starch  into  sugar.  The  enzj'mes  may  be  absorbed  in  the  human  body 
and  produce  disease.  The  poisonous  substances  elaborated  by  bacteria  are 
the  ptomains,  the  toxalbumins,  and  the  toxins.  A  plomain  is  an  alkaloid 
produced  by  the  action  of  bacteria  on  dead  animal  matter.  Toxalhumins 
are  albumoses  produced  by  the  action  of  enzymes  on  albumin.  Toxins 
are  non-albuminous  poisons  existing  in  the  protoplasm  of  bacteria  and  excreted 
by  them.  The  term  toxin  as  commonly  employed  means  any  or  all  of  the 
poisonous  substances  elaborated  by  bacteria,  and  the  condition  resulting  from 
the  absorption  of  these  toxins  is  called  toxemia.  When  bacteria  invade 
li\-ing  tissues  and  cause  symptoms,  infection  is  said  to  have  taken  place,  and 
the  bacteria  are  called  pathogenic.  Bacteria  which  are  incapable  of  producing 
disease  are  spoken  of  as  non- pathogenic.  To  demonstrate  that  a  micro- 
organism is  the  specific  cause  of  a  given  disease,  it  should  fulfil  Koch's 
postuiaUs,  which  are.  that  it  be  found  in  every  case  of  that  disease,  that  it  be 
absent  in  normal  tissues  under  normal  conditions,  that  it  be  cultivated  in  pure 
culture,  that  these  cultures  be  capable  of  reproducing  the  disease,  and  that 
the  germ  be  again  cultivated  in  pure  culture  from  the  infected  animal.  To 
these  have  been  added  the  isolation,  from  the  cultures  of  the  organism,  of  a 
toxin  which  will  produce  the  disease  or  elaborate  an  antitoxin  in  susceptible 

imals. 

Bacteria  enter  the  body  through  wounds  of  the  skin  and  mucous  mem- 
brane, or  through  even  the  healthy  skin  or  mucous  membrane.  It  is  known 
t   micro-organisms  may  pass  through  the  placenta.    Germinal  infection 

fccted  ovum  or  spermatozoon)  is  very  doubtful,  although  it  is  generally 
ght  to  be  the  cause  of  some  cases  of  congenital  syphilis. 

Oaclcria  themselves  do  nut  produce  disease,  that  is.  the  process  is  not  a 

ical  one.    They  may  injure  the  tissue  cells  by  stealing  their  food,  but 

nile  the  morbid  phenomena  are  due  to  the  absorption  or  local  action  of 

A  wound  may  be  infected  with  one  variety  of  bacteria  only,  and  a 

try  injection  with  another  variety  may  occur-,  vVhs  » Vtvoww  a&  ».w«^ 
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^M    injection,  and  explains  the  care  with  which  a  surgeon  sterilizes  his  hands  and 
^P    instruments,  even  when  the  tissues  are  known  to  be  infected.    In  mixed  in fec- 
•^     tion  one-form  of  bacteria  may  antagonize  another  form  (enanlobiosis),  or  the 
varieties  may  harmonize  in  their  development  (symbiosis).     Many  bacteria 
are  harmless,  many  even  useful,  producing  alcoholic  and  acetous  fermentation, 
and  cleansing  the  earth  of  dead  animal  and  vegetable  matter  by  putrefaction. 
The  production  of  disease  by  bacteria  depends  on  the  dose  of  the  micro-organ- 
isms and  their  virulence,  and  also  upon  the  resistance  of  the  tissues.    Patho- 
genic organisms  entering  the  tissues  are  swallowed  by  the  leukocytes  or  dis- 
solved by  the  bactericidal  action  of  the  blood  scrum,  so  that  probably  a  large 
number  are  necessary  for  the  production  of  morbid  phenomena.    The  viru- 
I  lence  of  micro-organisms  differs  according  to  many  conditions;  those  which 

^H  at  one  time  are  benign  may  at  a  later  period  become  extremely  harmful.  The 
^H  behavior  of  the  tissues  also  varies  considerably  under  different  conditions; 
^P  thus  their  resistance  is  decreased  and  bacterial  invasion  favored  by  prolonged 
^^  exposure  to  cold,  mechanical  injury,  alcoholism,  diabetes,  kidney  disease, 
1  underfeeding,  overcrowtiing,  etc. 

^B         Certain  individuals  may  be  repeatedly  exjxjsed  to  infection  without  acquir- 

^H     ing  a  disease;  they  are  said  to  be  immune,  and  the  condition  is  called  im- 

^P     munity.     Natural  immunily  is  illustrated  in  the  negro,  who  possesses  an 

'  inherent  resistance  to  yellow  fever.    Acquired  immunity  may  be  either  active 

^^      or  passive.    Active  immunity  is  produced  by  a  previous  attack  of  a  disease, 

^B     e.g.,  syphilis  and  the  exanthemata.    This  form  of  immunity  may  be  acquired 

^^      also  by  the  injection  of  toxins,  and  by  direct  inoculation,  such  as  was  once 

employed   in  small-pox,  and  is  still  used  for  certain  diseases  in  animals. 

Passive  immunity  is  produced  by  the  injection  of  antitoxins  obtained  front 

the  blood  of  a  specially  immunized  animal. 

Theories  of  Immunity.— Pasteur  believed  that  during  the  first  attack  of 
a  disease  the  bacteria  consume  certain  tissue  elements  necessary  for  their 
existence,  and  that,  therefore,  immunity  e.xisted  until  these  elements  had  been 
renewed  (exhaustion  theory).  Chauveau  thought  the  excretions  of  bacteria 
created  a  field  unfavorable  for  their  development  (retention  theory).  Metsch- 
nikofT  explains  the  destruction  of  microbes  in  the  body  by  phagocytosis,  i.e.. 
microbes  are  devoured  and  digested  by  certain  cells  of  the  body,  especially 

I  the  leukocytes;  these  cells  he  calls  phagocytes.  The  substances  existing  in 
the  blood  scrum  which  prepare  bacteria  for  phagocytosis  are  termed  opsonins. 
Buclmer  holds  that  the  bactericidal  power  of  the  blood  and  body  juices 
is  due  to  certain  albuminous  bodies,  or  alexins  (humoral  theory).  It  has 
been  sho\sTi  that  the  senim  of  animals  immunized  to  the  bacilli  of  typhoid 
fever,  cholera,  and   the  bacillus  coli,  cause  agglutination,  or  clumping,  of 
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ihe  respective  microbes.  The  NVidal  test  for  typhoid  fever  is  based  on 
this  phenomenon;  some  believe  this  cliunping  to  be  a  preliminary  step  to 
bacteriolysis  (dissolving  of  bacteria  by  alexins).  Ehrlich  explains  the  phe- 
nomena of  immunity  by  the  side-clutin  theory.  He  believes  that  every 
living  cell  consists  of  a  central  body,  and  of  a  number  of  other  chemical 
groups  or  side-chains  (receptors)  which  are  especially  concerned  with  nutrition. 
A  toxin  consists  of  two  chenucal  groups,  the  toxic  carrying  portion  (loxophore) 
and  a  combining  portion  ihaptophore).  When  a  toxin  enters  the  circulation, 
it  must  find  receptors  to  fit  its  haplophore  group,  in  order  to  exert  a  deleterious 
action  on  the  cells.  The  toxophore  group  without  its  haptophore  group,  and 
a  toxin  whose  haptophore  group  cannot  find  an  affinity  for  receptors,  are  harm- 
less. When  a  toxin  combines  with  a  cell,  the  receptors  are  destroyed,  and  the 
cell  makes  an  effort  to  supply  the  loss,  producing  many  more  receptors  than 
are  necessary;  these  are  thrown  into  the  circulation  and  constitute  antitcvin, 
because  when  they  meet  with  the  toxin,  they  immediately  combine  with  its 
haptophore  group  and  render  it  inert.  These  receptors,  called  also  immune- 
bodies  and  amboceptors,  have  two  combining  groups,  one  (cytophile)  having  an 
affinity  for  bacteria  or  other  celb,  and  the  other  (complcmcntophilc)  having 
an  affinity  for  the  complement.  The  complement  is  sjTionymous  with  the 
alexin,  and  dissolves  bacteria  after  being  fixed  to  them  by  the  amboceptor. 
Buchner  and  others  believe  there  is  but  a  single  complement,  or  alexin. 
Ehrlich.  however,  believes  there  arc  a  great  variety  of  these  complements. 

Sero-therapeutics  (orrhotherapy)  is  the  practice  of  injecting  the  scrums  of 
specially  immunized  animals  into  the  body  to  prevent  or  cure  disease.  Anti- 
toxic serums  are  those  laden  with  antitoxin,  produced  by  the  injection  of  toxins 
into  an  animal;  such  are  the  antitoxins  of  pneumonia,  plague,  hydrophobia, 
diphtheria,  tetanus,  staphylococcic  and  streptococcic  infections,  and  anti- 
vcninc;  the  last  is  non-bacteriaL  Bactericidal  serums  are  those  which  con- 
tain immune  bodies  or  amboceptors,  i.e.,  those  which  kill  bacteria;  such  are 
the  typhoid,  dysentery,  anthrax,  tuberculosis,  syphilis  (?),  and  cholera  serums. 
Hydrophobia  (Pasteur),  tuberculosis  (Koch),  and  malignant  growths  (Coley) 
have  been  treated  by  toxins,  and  small-pox  is  prevented  by  vaccination  with 
an  attenuated  form  of  small-jx>x  (cow-pox).  Those  serums  which  are  of 
interest  to  the  surgeon  receive  notice  under  the  diseases  for  which  they  are 
used. 

Classification  of  Bacteria. — The  simple  forms  of  bacteria  ore  the  coccus 
(spherical  in  sliajH.-),  the  bacillus  (rod-like  or  cylindrical),  and  the  spirillum 
(curved  or  spiral);  these  have  been  compared  to  the  billiard  ball,  the  lead 
pencil,  and  the  corkscrew  (Fig.  9).  Cocci  are  divided  according  to  number 
into  moHococci  (existing  singly),  diplococci  (in  pavT&),  lelracocci  V^qn^^o.  <A 
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four),  and  sarcitut  (cubical  groups  of  eight).  They  are  divided  according  to 
arrangt-menl  into  streptococci  (chain-like)  and  staphylocoui  (irregxilar  niasses 
like  bunches  of  grapes).    When  cocci  are  grouped   into  globular  masses 
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Fig.  9.— Diaeram  illuttratinff  the  tiomenclature  of  schizomycctes  based  upon  their 
morphology.    (Coplin  after  Shcnk.)  X  about  700  diameters. 


{tooglca)  held  together  by  gelatinous  matter,  they  arc  called  ascococci.    Other 
pathogenic  micro-organisms  besides  bacteria  are: 

1.  Hypomycetes,  or  mold  fungi,  which  consist  of  filaments,  or  hyphse,  often 
forming  an  interlacing  network,  called  the  mycelium;  these  fungi  multiply 
by  sporulation.    Some  of  the  diseases  produced  by  molds  arc  thrush  {pidium 


albicans),  actinomycosis  (actinomyces  or  ray  fungus),  mycetoma,  or  ^fadu^a 
f<x)t  (streptothrix  Madura;),  favus  (achorion  Schonleinii),  and  certain  other 
skin  diseases. 

a.  The  yeasts,  blasiomyceles,  or  saccharamyccUs.  which  multiply  by  budding, 
or  germination,  cause  bread  to  rise,  and  are  responsible  for  many  forms  of 
fermentation.  IJlastomycetic  dermatitis  is  due  to  yeast  fungi,  and  some  suppose 
that  a  yeast  causes  cancer. 

3.  Protozoa  are  microscopic  unicellular  organisms  belonging  to  the  lowest 
form  of  animal  life.  Malaria  (plasmodium  malaria;)  and  certain  forms  of 
dysentery  (ameba  coli)  are  due  to  protozoa,  and  carcinoma,  syphilis  (spiro- 
cheta),  variola,  and  moUuscum  conlagiosum  are  supposed  to  be  due  to  protozoa. 

Special  surgical  micro-organisms  are  mentioned  under  the  diseases  which 
they  cause. 

As  bacteria  are  so  prevalent  and  cause  so  many  surgical  diseases  and 
complications,  it  is  necessary  for  the  surgeon  to  take  the  greatest  precaution 
against  them.  The  process  by  which  germs  arc  destroyed  is  called  disinfection 
or  sterilization,  and  the  agent  by  which  the  process  is  effected  is  called  a  </>5- 
injectant,  or  gcrmkidt.  An  anIiseplU  is  an  agent  which  restricts  or  prevents 
the  dc^'clopment  of  micro-organisms;  as  commonly  employed,  however,  the 
term  is  s)'nonymous  with  germicide  and  disinfectant.  It  is  important  to 
remember  that  a  deodorizer,  e.g.,  charcoal,  may  destroy  an  offensive  odor,  but 
is  not  necessarily  an  antiseptic.  Asepsis  means  the  absence  of  bacteria; 
antisepsis  includes  all  the  measures  taken  for  the  destruction  of  bacteria. 
Sterilization  may  be  divided  into  (i)  mechanical,  (2)  thermal,  (3)  and  chemical. 

1.  Muhanical  strrilization  is  the  mordant  for  other'forms  of  disinfection; 
it  consists  in  shaving,  thorough  scrubbing  with  soap  and  water,  and  irri- 
gation. Without  it  many  chemical  disinfectants  are  useless,  with  it  even 
the  mildest  are  highly  eJTicient. 

s.  Thermal  disinjection,  or  heat,  is  the  most  effectual  of  all  forms  of  steril- 
ization, and  should  be  used  whenever  possible.  Moist  heat  (boiling  water 
or  other  hquids,  and  steam)  is  more  ciEcient  than  dry  heat.  Dry  heat  (flame, 
hot  air,  actual  cauter)-.  etc.)  is  rarely  employed.  Steam  may  be  quiescent 
(simple  steam),  live  steam,  or  steam  under  pressure.  Live  steam  is  better 
than  sunple  steam,  and  steam  under  pressure  is  the  best  of  all.  An  autoclave 
(Fig.  10)  is  a  sterilizer  into  which  steam  is  introduced  under  high  pressiue. 
,\  vacuum  is  first  created,  thus  allowing  greater  fienetration  of  the  steam  into 
the  articles  within  the  chamber.  The  steam  is  under  a  pressure  of  from  10 
to  If  pounds  to  the  square  inch  at  240°  F.  At  the  completion  of  the  process 
of  sterilization  a  vacuum  is  again  created  and  the  objects  dryed.  By  means  of 
this  apparatus  complete  sterilization  (10  pounds  pflrcssxKtt  «*.  i\'c?  '^^  <a\ 
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ordinary  dressings,  etc.,  takes  place  in  three-fourths  of  an  hour.  Material  for 
sterilization  in  the  autoclave  should  he  loosely  packed,  should  not  come  in  con- 
tact with  the  walls  of  the  sterilizer,  and  should  be  heated  before  the  steam 
is  turned  on.  Simpler  and  cheaper  sterilizers,  without  the  advantage  of  pres- 
sure, also  are  on  the  market. 

3.  Chetnical  disinjeclion  is  of  less  value  than  the  mechanical  and  the  thermal 
methods.  A  chemical  sufTiciently  strong  lo  be  rapidly  germicidal  will  kill 
not  only  bacteria,  but  also  the  tissues  cells.  Of  the  many  chemical  disinfect- 
ants the  most  important  are  given  below. 

Bichlorid  oj  mercury  {corrosive  sublimate)  is  a  white  poisonous  powder, 
used  as  a  solution  in  water.  It  is  one  of  the  best  chemical  disinfectanis.  but 
is  very  fa.sti<lious  in  its  action;  thus  it  decomposes 
when  brought  in  contact  with  metallic  apparatus, 
and  is  inert  in  the  presence  of  alkalies  and  albumins. 
so  that  solutions  must  be  made  with  distilled  or 
filtered  water.  In  order  lo  prevent  the  union  of 
bichlorid  of  mercury  with  albumin,  sodium  chlorid, 
ammonium  chlorid,  or  tartaric  acid  may  be  added 
to  the  water.  Bichlorid  solutions  should  be  fresh, 
as  standing  for  some  lime  impairs  iheir  power, 
owing  to  the  formation  of  an  o.xychlorid.  For 
convenience  bichlorid  is  put  up  in  tablets  contain- 
ing 7.3  grains  of  corrosive  sublimate  and  an  equal 
amount  of  ammonium  chlorid;  one  of  these  tablets 
added  to  a  pint  of  water  makes  a  i  to  1000  solution. 
It  should  not  be  forgotten  that  the  addition  of  a 
drug  to  the  bichlorid  for  the  purpose  of  prevent- 
ing the  formation  of  albuminate  of  mercury,  will  have  the  same  effect  also  on 
albumins  which  may  be  administered  to  combat  poisoning.  As  light  changes 
bichlorid  into  calomel,  these  tablets  after  a  time  lose  some  of  their  strength. 
It  is  not  a  good  rectal  antiseptic,  because  in  the  presence  of  hydrogen  sulphid 
it  is  changed  into  the  insoluble  chlorid  of  mercury;  and  it  is  a  [)oor  antiseptic 
in  fatty  tissues,  because  it  will  not  reach  bacteria  which  are  coated  with  oil. 
It  is  never  used  in  clean  wounds,  as  it  destroys  some  of  the  cells  and  causes 
exudation;  and  because  of  its  irritating  qualities,  it  is  never  used  on  serous 
membranes,  such  as  the  peritoneum,  meninges,  pleura,  and  synovial  mem- 
branes. For  the  skin  it  is  used  in  the  strength  of  i  to  1000;  for  woimds,  i  to 
2000;  for  the  vagina,  i  to  5000;  for  the  urethra,  i  to  jo.ooo;  and  for  the  con- 
junctivie,  i  to  40,000.  Unless  one  is  accustomed  to  its  use  corrosive  sublimate 
frequently  causes  a  cracking  and  blackening  of  the  bands.      Occasionally 
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bichlorid  of  mercury  causes  a  severe  dermatitis  with  the  formation  of  pus- 
tules, and  it  is  sometimes  absorbed  from  woiuids,  producing  constitutional 
s>-mptoms  of  poisoning,  viz.,  salivation  (p.  162),  stomatitis,  metallic  taste  in 
the  mouth,  foul  breath,  vomiting,  colicky  pains  in  the  abdomen,  diarrhea,  and 
in  very  severe  cases  collapse  and  death;  the  drug  is  withdrawn,  of  course,  on 
the  first  indication  of  absoqjiion. 

Carbolic  acid,  or  phenol,  occurs  as  crystals  which  deliquesce  on  exposure  to 
air,  the  resulting  fluid  being  called  pure  carbolic  acid.  It  is  a  less  powerful 
germicide  than  bichlorid  of  mercury,  and  is  rarely  used  in  wounds  because 

'  of  its  irritating  effects,  although  it  penetrates  fatty  tissues.  It  is  a  good  deodorizer, 
however,  and  isoften  used  in  ointments  bccauseof  its  feeble  anesthetic  properties. 
It  is  not  used  on  the  hands,  because  it  roughens  and  cracks  them  and  impairs 
their  sensibility.  When  powerful  solutions  are  applied  for  a  long  time,  gangrene 
may  result.  It  finds  its  chief  office  in  the  disinfection  of  materials  which  do 
not  stand  boiling  well.  Pure  carbolic  acid  is  occasionally  used  to  sterilize 
badly  infected  wounds,  alcohol,  which  is  a  powerful  antidote,  being  used  one 
or  two  minutes  later  for  the  purpose  of  neutralization.  When  the  weaker  solu- 
tions (i  to  5  per  cent.)  arc  continuously  applied  to  a  wound,  absorption  and 

[poisoning  may  ensue;  the  pure  acid  protluccs  a  superficial  area  of  coagula- 
tion which  prc\'enls  its  absorption.  One  of  the  first  symptoms  of  absorp- 
tion is  smoky,  greenish,  or  blackish  urine  (carboluria).  Later  there  may  be 
vomiting,  headache,  vertigo,  sweating,  feeble  pulse,  irregular  and  rapid  breath- 

'  ing.  great  weakness,  and  subnormal  temperature.  The  treatment  consists  in 
withdrawal  of  the  drug,  stimulation,  and  sodium  sulphate  or  Epsom  salts. 

Lysol  and  creolin  are  coal-tar  derivatives,  which  are  feebler  than  carbolic 
acid,  but  less  toxic  and  irritating.  Creolin  is  a  good  rectal  disinfectant  in 
the  stretigth  of  3  per  cent.  Lysol,  a  per  cent.,  is  used  in  obstetrics,  as  it  acts 
also  as  a  lubricant  for  the  hands. 

Hydrogen  peroxid  is  frequently  employed  to  cleanse  suppurating  areas. 
It  is  a  fluid  which,  when  applied  to  a  wound,  sets  free  from  ten  to  fifteen  times 
its  volume  of  oxygen,  producing  ebullition,  and  probably  destroying  the 
elements  upon  which  bacteria  live.  It  should  be  kept  in  a  dark  and  cold  place, 
should  ordinarily  be  used  in  half  strength,  and  should  never  be  used  in  deep 
sinuses  unless  a  large  external  opening  exists,  as  the  liberated  gas  may  do 
great  hann  by  pressure. 

Prrmangamite  oj  potassium  is  used  as  a  deodorizer  in  foul  wounds,  sloughing 

I  tumors,  etc.,  in  the  strength  of  from  -^  to  5  per  cent.    It  is  used  also  for  disin- 
fecting the  bands  (saturated  solution  in  water)  and  as  an  antidote  to  snake 
poisoning. 
Akohol  is  employed  chiefly  for  the  preservaUon  o\  bvw^c«,\  tcva-VenaNa., 
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such  as  sutures,  etc..  and  to  remove  fatty  material  from  the  skin  previous  to 
the  application  of  bichlorid  of  mercury.  Gasoline,  ether,  and  turpentine  also 
are  occasionally  useful  for  the  latter  purpose. 

Formaidehyd  is  a  powerful  antiseptic  gas,  which  is  sold  as  a  40  per  cent, 
solution  in  water,  luider  the  name  of  formalin.  It  is  very  irritating,  and 
should  never  be  applied  to  living  tissues;  some  operators  employ  a  2  per  cent, 
solution  for  tiie  disinfection  of  instruments.  Glutol,  or  formalin  gelatin,  is  a 
pf)wder  which  gives  oflF  formalin  when  brought  in  contact  with  wound  se- 
cretions. 

Boric  acid  (saturated  solution  in  water)  is  a  weak  and  mild  antiseptic,  which 
is  indicated  when  more  powerful  but  more  irritating  disinfectants  cannot  be 
employed. 

lodojorm  is  a  yellow  powder  with  a  disagreeable  smell.  It  liberates  iodin 
when  brought  in  contact  with  wound  secretions,  and  so  creates  an 
unfavorable  field  for  bacteria;  but  bacteria  may  grow  upon  dry  iodoform, 
so  that  it  must  be  sterilized  for  at  least  iive  minutes  by  washing  in  a  i  to 
ic.ooo  bichlorid  of  mercury  solution.  It  is  frequently  used  as  iodofonn 
giuze,  or  as  an  emulsion  in  ether,  glycerin,  vaselin,  or  sweet  oil.  Its  chief 
value  is  in  tuberculosis,  owing  to  its  ability  to  produce  fibrous  tissue  as  the 
result  of  the  irritating  action  of  the  iodin.  Iodoform  sometimes  produces 
a  severe  dermatitis,  and  occasionally  cons', itullonal  symptoms  of  poisoning. 
In  some  cases  there  is  marked  gastrointestinal  irritation,  such  as  vomiting  and 
diarrhea;  in  others  cerebral  symptoms,  such  as  delirium  or  melancholia;  in 
either  case  there  is  fever,  yellowness  of  the  conjunctiva,  suffusion  of  the  eyes 
with  contraction  of  the  jiupils,  a  metallic  taste  in  the  mouth,  an  odor  of  iodo- 
form upon  the  breath,  and  iotlin  in  the  saliva  and  urine.  A  Ta..sh  upon  the 
skin,  rapid  emaciation,  and  nephritis  are  not  infrequent.  Many  substitutes 
have  been  proposed  for  iodoform,  but  nothing  as  efficient  for  tuberculous 
cases  has  yet  been  created.  The  odor  of  iodtiform  may  be  ma<le  less  dis- 
agreeable by  the  addition  of  one  of  the  aromatic  oils.  E.xccpt  in  tuberculous 
cases,  the  author  never  uses  iodoform  and  rarely  any  other  antiseptic  powder, 
unless  it  be  thymol  iodid.  Powdrrs,  as  ordinarily  used  from  a  box  which  is 
exposed  to  the  air  and  dust,  are  laden  with  germs;  hence  they  are  contrain- 
dicatcd  in  aseptic  wounds,  and  much  better  means  of  disinfection  may  be 
found  for  infected  wounds.  Acetanilid  when  freely  used  is  positively  danger- 
ot]s;  cyanosis  and  collapse  may  follow,  especially  in  the  old,  the  young,  or  the 
debilitated. 

The  salts  of  silver  have  antiseptic  properties,  and  silver  foil  is  occasionally 
applied  to  wounds.  The  indications  for  these  salts  will  be  given  in  subse- 
quent pages. 
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CHAPTER  IV. 

SURGICAL  TECHNIC. 

An  operation  is  perfonned  with  greater  comfort  to  the  surgeon,  and  greater 
fety  to  the  patient,  in  a  hospital  than  in  a  private  house.  A  well-equipped 
hospital  is  supplied  with  an  anesthetizing  ro<3m,  an  operating  room,  a  recovery 
room,  and  ro<3ms  for  the  surgeons  and  nurses  to  change  their  clothing.  The 
most  essential  factor  in  an  anesthetizing  room  is  that  it  be  well  lighted,  in  an 
operating  room  that  it  may  be  easily  and  thoroughly  cleansed,  and  in  a  recov- 
ery room  that  it  has  some  means  of  immediately  summoning  aid  in  an  emer- 
gency. There  are  also  auxiliary  rooms  for  the  sterilization  of  the  material 
used  during  an  ojx'ration,  for  the  storing  of  instruments,  dressings,  etc. 
Instmments  are  usually  kept  in  an  air-tight  glass  case,  m  the  bottom  of  which 
small  open  compartments,  containing  calcium  chlorid  for  the  absorption 
if  any  moisture  which  may  gain  access  to  the  closet  and  tarnish  the  instruments, 
struments  should  be  all  metal,  with  as  few  corrugations,  indentations,  and 
joints  as  possible,  in  order  to  facilitate  proper  cleaning.  After  having  been 
selected  by  the  surgeon,  the  instruments  to  be  used  in  an  operation  are  sterilized 
by  boiling  for  fifteen  minutes,  in  water  to  which  has  been  added  sodium  car- 
bonate, in  the  strength  of  i  per  cent,  (ij  dr.  to  the  pint),  for  the  purpose  of 
preventing  rusting.  Instruments  with  wooden  or  ivory  handles  are  not  suit- 
le  for  boiling,  as  the  process  cracks  the  handles.  If  they  are  employed,  they 
ould  be  disinfected  by  immersion  in  a  5  per  cent,  carbolic  acid  s<3lution  for 
irty  minutes,  a  process  which  should  be  used  also  for  instruments  containing 
lenses,  e.g.,  the  cystoscope,  which  Ls  ruined  by  boiling.  The  sterilizer  consists 
if  a  copper  tray,  with  a  securely  fitting  lid,  and  a  perforated  false  bottom 
th  handles;  the  false  bottom  prevents  injury  to  the  instruments  due  to 
exposure  to  the  direct  intense  heat  on  the  floor  of  the  sterilizer,  and  facili- 
tes  their  removal  at  the  completion  of  boiling,  the  bottom  being  lifted 
from  the  sterilizer  by  means  of  hooks  passed  through  the  handles  of  the 
isc  bottom.  The  keen  edges  of  instruments,  such  as  knives,  chisels, 
dies,  etc.,  should  be  carefully  protected  by  a  wrapping  of  cotton,  as  boiling 
is  to  dull  them.  Many  surgeons  prefer  to  disinfect  such  instruments  by 
dng  them  in  a  i  to  »o  carbolic  acid  solution  for  IhirlY  vsvstwjiVca,  otwi^-ft 
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lute  alcohol  for  the  same  length  of  time.    After  sterilization  instruments  should 
be  placed  in  a  tray  containing  sterile  water.     At  the  completion  of  an  opera- 
tion the  instruments  shouU  be  scrubbed  with  soap  and  water,  sterilissed,  and- 
dried,  before  replacing  ihem  in  the  closet. 

Sutures  and  Ligatures. — Silkworm  gut,  or  fishing  gut,  is  the  thread  drawn 
from  the  silkworm  killed  when  ready  to  spin  the  cocoon.  It  is  strong,  smooth, 
readily  tied  in  a  secure  knot,  and  is  easily  sterilized  by  boiling.  In  many 
hospitals  it  is  placed  in  long  glass  lubes,  which  are  securely  corkeil  and  boiled. 
It  is  then  ready  for  instant  u.sc,  the  tube  being  submerged  in  bichlorid  or  car- 
bolic acid  solution  before  being  uncorked.  With  the  latter  method,  however, 
it  is  desirable  to  soak  the  silkworm  gut  in  boiling  water  for  a  few  minutes 
before  using,  in  order  to  render  it  pliable.  .\s  silkworm  gut  is  not  absorbable. 
it  is  used  only  on  surfaces  from  which  it  may  be  subsequently  removed,  and 
as  it  stiffens  while  drj'ing,  it  is  not  used  in  such  regions  as  the  a.xilla,  perineum, 
etc.,  without  shotting,  as  the  ends  might  occasion  discomfort  by  pricking 
the  tissues. 

Silk  is  plaited,  floss,  or  twisted.  It  i^  strong,  very  pliable,  and  may  be  tied 
in  a  finn  knot.  It  may  be  sterilized  by  boiling  in  water  for  a  half  hour.  This 
diminishes  the  strength  of  the  silk,  however,  and  a  belter  method  is  to  place  the 
material,  wound  on  glass  spools, in  a  test  tube  plugged  with  cotton;  the  tube 
is  then  placed  under  lo  [munds  prcs.sure  in  an  autoclave  for  one-half  hour,  and 
the  process  is  repeated  the  following  day,  and  again  on  the  third  day  (Jrac- 
tional  sterUizatiim),  the  theory  being  that  any  spfires  which  may  have  es- 
caped destruction  during  the  first  sterilization  will  have  developed  into 
adults  by  the  secoml  or  third  days,  and  will  then  be  more  easily  killed. 
Silk  is  extensively  used  in  abdominal  surgery  for  the  tying  of  pedicles  and 
for  suturing  intestines.    It  is  not  absorbable. 

Catgut  comes  from  the  submucous  coat  of  the  sheep's  intestine.  Being 
absorbable,  it  is  generally  used  for  ligatures  and  for  buried  sutures.  After 
being  put  into  the  tissues  it  swells  and  tends  to  become  untied,  so  that  it  should 
always  be  tied  in  three  knots  and  the  ends  left  at  least  i  inch  long.  It  may 
be  sterilized  by  one  of  a  number  of  different  methods;  boiling  in  alcohol, 
cumol,  or  xylol,  and  sterilization  by  dry  heat  are  efficient,  but  require  special 
app>aratus.    The  following  methods  are  simple  and  reliable. 

Claudius  uses  iodized  catgut.  After  the  raw  catgut  has  been  wound  on  a 
glass  spool  it  is  soaked  for  eight  days  in  a  solution  of  one  part  of  iodin  and 
one  part  of  potassium  iodid  in  loo  parts  of  water.  Before  using  it  is  placed 
in  a  3  per  cent,  solution  of  carbolic  add  or  in  sterile  salt  solution,  to  remove 
the  surplus  iodin.  Unused  catgut  may  be  replaced  in  the  iodin  solution. 
Catgut  thus  prepared  is  absorbed  in  from  12  to  i6  days,  according  to  its  size. 
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To  render  the  gut  less  absorbable,  soak  it  in  a  i  to  aooo  aqueous  solution  of 
chmmic  acid  for  24  hours  before  sterilization. 

Congdon  uses  a  modification  of  Hnfjmeister's  method;  he  winds  raw  catgut 
on  a  glass  cylinder  in  a  single  layer,  and  places  it  in  a  3  per  cent,  solution  of 
formalin  for  from  ij  hours  to  4  hours,  according  to  the  size  of  the  gut.  After 
it  has  been  washed  in  running  water  for  the  same  length  of  time  that  it  has 
been  in  the  formalin  solution  it  is  drycd  in  the  open  air  and  stored  away 
for  future  use.  Catgut  prepared  by  this  method  may  be  boiled  like  silk. 
When  it  is  desired  to  have  the  catgut  resist  absorption  for  a  longer  fwriod,  a  5 
per  cent  solution  of  formalin  is  used  instead  of  the  3  jtcr  cent,  solution,  and 
the  gut  is  left  in  tliis  solution  twice  as  long  as  that  stated  for  the  5  per  cent, 
solution;  it  is  then  washed  in  running  water  for  tlie  same  length  of  time  that 
it  has  been  submerged  in  the  formalin  solution.  By  the  latter  method  No. 
4  gut  will  resist  absorption  for  from  four  to  si.x  weeks. 

BarllrU's  Method— The  calgut  Ls  rolled  into  little  coils. which  are  strung 
on  a  thread  and  suspended  in  a  beaker  glass,  without  touching  the  sides  or 
bottom,  by  bringing  the  ends  of  the  thread  through  a  small  opening  in  a 
pasteboard  cover,  which  is  placed  on  the  receptacle.  The  same  opening  ad- 
rails  a  thermometer,  the  bulb  of  which  is  on  a  level  with  the  topmost  coils. 
The  catgut  is  covered  with  hquid  petrolatum,  the  temperature  of  which  is 
gradually  raised  to  212°  F.  by  placing  the  beaker  in  a  sand  bath.  After  12 
hours  the  temperature  is  increased  to  300°  F.  in  the  course  of  an  hour,  and 
then  the  oil  is  allowed  to  cool.  After  allowing  the  superfluous  oil  to  drop 
from  the  catgut,  the  coils  are  placed  until  needed  in  a  t  per  cent,  solution  of 
iodin  in  Columbian  spirits.  This  catgut  has  been  used  in  the  Pennsylvania 
Hospital  for  some  time,  and  has  given  the  most  satisfactory  results. 

Kangaroo  lfn<kin  is  obtained  from  the  tail  of  the  kangaroo,  and  may  be 
prepared  in  the  same  manner  as  catgut.  When  chromicized  it  may  not  be 
absorbed  by  the  tissues  for  two  months.  It  is  used  for  suturing  bone,  or 
wiien  an  absorbable  suture  which  will  last  a  long  time  is  desired. 

Some  surgeons  employ  living  strips  0}  fascia  from  the  margins  of  the  wound 
which  ihcy  desire  to  close. 

SUver  wire  may  be  used  for  suturing  bone;  care  should  be  taken  in  twisting 
the  ends  of  the  wire,  lest  it  break.  Although  silver  wire  is  said  to  have  antiseptic 
properties,  it  frequently  causes  suppuration  and  sinus  formation  when 
allowed  to  remain  in  the  tissues  for  a  long  time,  and  should  very  rarely 
(■T  used  except  for  the  indication  just  mentioned.  Iron  wire  has  been  recom- 
mended as  a  substitute  for  silver  wire  in  bone  work,  as  it  is  not  so  easily  broken; 
aluminum  brcmir  wire,  which,  unlike  silver  or  iron,  is  ultimately  absorbed, 
has  been  utilized  for  the  same  purpose;  these  wires  ma^  be  s\.eT\\\TJc^\jf>j\»^\sv'^- 
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Horse  hair  may  be  used  for  the  nice  approximation  of  skin  where  there  is 
no  tension;  it  may  be  boiled  in  water. 

PagensUchtr's  cfUuhnd  thread  is  linen  thread  impregnated  with  celluloid; 
it  has  the  advantages  of  silkworm  gut,  as  well  as  great  flexibility.  When 
placed  in  the  tissues  it  absorbs  a  large  quantity  of  fluid  but  does  not  soften. 

Dressings  arc  commonly  made  of  cheesecloth,  or  gauze.  Cotton  or  any 
material,  however,  which  will  absorb  fluids  and  which  may  be  sterilized,  may 
be  used  for  this  purpose.  The  sizing  should  be  removed  from  cheesecloth  by 
boiling  in  a  solution  of  carbonate  of  soda,  but  in  the  material  coming  from  a 
surgical  house  this  process  has  already  been  effected.  The  material  is  cut 
into  suitable  lengths  for  various  ofieralions,  folded,  and  wrapped  in  covers 
of  drilling  or  heavy  musUn,  which  are  secured  by  a  pin.  These  packages  are 
sterilized  under  lo  pounds  pressure  for  forty-five  minutes,  and  are  kept  in 
covered,  sterilized  glass  jars  until  required.  Antiseptic  dressings  are  pre- 
p>ared  by  soaking  gauze  in  solutions  of  various  antiseptics. 

Sea  sponges  are  expensive  and  ditlicuh  to  prepare,  but  are  still  preferred  by 
some  eminent  surgeons.  In  their  place  most  surgeons  use  small  pads  of 
gauze,  which  arc  sterilized  like  dressings.  For  intraabdominal  work  large  gauze 
pads,  six  or  more  inches  square,  consisting  of  six  layers  of  gauze,  the  edges 
of  which  arc  turned  in  and  stitched  to  prevent  the  detaching  of  any  threads, 
are  employed  to  isolate  the  field  of  operation.  To  one  comer  of  each  pad  is 
sewed  a  piece  of  tape,  which  emerges  from  the  wound  and  is  secured  by  a  hcmo- 
stat,  in  order  that  it  shall  not  be  forgotten.  A  better  plan  is  to  prepare  a  pad 
four  yards  long,  six  inches  broad,  and  four  layers  in  thickness;  as  much  of  this  as 
may  be  necessary  is  packed  into  the  abdomen.  The  gauze  is  then  cut  and  the 
end  allowed  to  protrude  from  the  wound,  and  it  is  definitely  known  that  but  one 
piece  of  gauze  is  within  the  abdomen.  These  pads  are  sterilized  with  the 
dressings. 

lodojorm  gauze  is  prepared  by  mixing  4  ounces  each  of  iodoform,  glycerin 
and  alcohol,  and  5  gr.  of  bichloriil  of  mercur)-;  sterile  gauze  is  soaked  in  this 
mi.xturc,  allowed  to  drip  till  almost  dry,  and  then  stored  in  covered,  disinfected 
glass  jars. 

Caps,  gowns,  sheets,  and  towels,  are  sterilized  with  the  gauze.  Basins, 
pitchers,  instruments,  trays,  scrubbing  brushes,  and  glass  drainage  tubes  may 
be  boiled,  or  soaked  in  i  to  500  bichlorid  of  mercury  solution.  Articles 
made  of  hard  rubber,  such  as  pessaries,  syringe  nozzles,  etc.,  should  be 
washed  with  soap  and  water,  and  disinfected  in  a  i  to  500  bichlorid  of  mer- 
curj-  solution .  Soft  rubber,  e.g.,  drainage  tubes,  catheters,  etc..  should  be  boiled 
in  plain  water  for  five  minutes,  and  stored  in  bichlorid  of  mercury  solution, 
Vamiahed  catheters  may  be  sterilized  in  formalin  vapor.     Instruments  contain- 
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ing  leather,  such  as  the  hypodermatic  syringe,  are  sterilized  by  soaking  in  a 
solution  of  carbolic  add.  Lister's  oiled  silk,  rubber  tissue  (thin  sheets  of  gutta- 
percha), rubber  dam,  and  wax  or  paraffin  paper  are  sterilized,  after  washing, 
by  soaking  in  bichlorid  of  mercurj'  solution.  As  heat  shrivels  rubber  tissue, 
care  should  be  taken  to  have  the  solution  cool.  Silver  foil  is  sterilized  by  dry 
heat.  Cargile  membrane  is  made  from  the  peritoneum  of  the  ox,  is  used  as 
a  protective,  and  comes  already  sterilized. 

Water  ornonnal  salt  solution  (rj  per  cent,  or  i  dr.  of  salt  to  the  pint  of 
water)  is  filtered  into  dean  glass  flasks,  which  are  plugged  with  cotton  and 
then  boiled. 

The  surgeon,  I  he  assistants,  and  the  nurses  should  wear  sterile  suits  of  duck 
or  linen,  and  have  the  hair  covered  with  sterile  caps  or  gauze.  Some  surgeons 
use  a  gauze  mask  to  prevent  contaminaiion  of  the  wound  by  the  shower  of 
saliva  which  accompanies  talking. 

There  are  three  methods  frequently  employed  for  the  disinjection  oj  the 
hands,  the  first  step  of  each  consisting  in  thorough  scrubbing  of  the  hands 
and  forearms,  up  to  and  above  the  elbows,  with  a  strong  alkaline  soap  and  hot 
water,  which  is  frequently  changed.  The  brush  should  have  been  sterilized 
by  boiling  just  before  use,  and  spwcial  attention  should  be  given  to  folds  and 
creases,  and  to  the  spaces  beneath  and  around  the  nails.  The  nails  should  be 
trimmed,  the  subungual  spaces  cleansed  with  a  nail  cleaner,  and  the  scrubbing 
continued,  according  to  different  surgeons,  for  from  five  to  fifteen  minutes. 
The  longer  jjeriod  is  preferable,  and  should  invariably  be  timed  by  the  clock. 

In  the  Furbringer  nuthod.  after  step  one,  the  hands  arc  scrubbed  in  absolute 
alcohol  for  one  minute,  then  soaked  and  scrubbed  in  bichlorid  of  mercury 
solution  I  to  looo  for  at  least  one  minute,  special  attention  being  given  to 
the  nails. 

In  the  KeUy  method,  after  step  one,  the  hands  are  soaked  in  a  saturated  solu- 
tion of  potassium  jjcrmanganate  until  the  skin  is  stained  a  dark  brown  color; 
the  .skin  is  then  decolorized  by  washing  in  a  saturated  solution  of  oxalic  acid; 
next  the  acid  is  removed  by  sterilized  lime  water;  and  finally  the  hands  are 
scrubbefl  for  one  minute  in  bichlorid  of  mercury  i  to  looo. 

In  the  Weir  or  Stimson  method,  after  step  one,  a  heaping  teaspcwnful  of 
chlorid  of  lime  and  the  same  quantity  of  sodium  carbonate  are  placed  in  the 
(>alm  of  the  hand,  and  made  into  a  thick  cream  by  the  addition  of  water;  this 
is  rubl)cd  over  thp  hands  and  forearms,  and  around  and  under  the  nails,  for 
from  ilirec  to  five  minutes.  The  hands  are  now  washed  in  sterile  water  or  in 
dilute  ammonia  solution,  to  remove  the  odor  of  chlorin. 

All  these  methods  are  reliable  if  conscientiously  carrried  out.  The  author 
prefers  the  first  method  because  it  is  less  irritalm^  Vo  V\vc  aV.w\  \!kw\  >Jt«.  ci^ct^- 
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Some  surgeons  maintain  that  absolute  sterility  of  the  bands  cannot  be  secured 
and  use  rubber  gloves  for  all  operations.  Rubber  gloves  are  sterilized  by  wash- 
ing with  soap  and  water,  and  boiling  in  a  i  per  cent,  solution  of  sodium  carbon- 
ale  for  fifteen  minutes.  They  are  drawn  on  Ihe  hands  while  filled  with  sterile 
water,  or  by  using  glycerin  as  a  lubricant,  or  ihey  may  be  dried,  and  slipped 
on  with  ease  after  the  interior  has  been  dusted  with  sterile  talcum. 
The  bands  should  be  as  carefuUy  disinfected  as  if  gloves  were  not  to  be  worn, 
because  gloves  are  frequently  punctured  or  torn  during  an  operation.  Oil 
should  not  be  used  for  lubrication,  as  it  injures  the  rubber.  Gloves,  how- 
ever, are  not  ideal;  they  impair  sensatiun,  necessitate  very  firm  pressure  in 
holding  a  slippery  structure  like  the  intestine,  and  tend  to  make  an  operator 
slovenly  in  the  disinfection  of  his  hands;  they  also  cause  perspiration, 
thus  washing  from  the  dee]>er  layers  of  the  skin  bacteria,  which  gain  entrance 
to  the  wound  through  punctures  and  tears  in  the  gloves,  an  accident  which 
happens  with  the  greatest  frequency  in  any  difficult  oiseralion.  Gloves,  how- 
ever, are  useful  in  infected  cases  in  which  no  delicacy  of  manipulation  is  required, 
and  in  vaginal  and  rectal  examinations,  in  order  to  protect  the  hands  of  the 
operator.  In  view  of  the  inconveniences  of  rubber  gloves,  it  has  been  suggested 
that  the  hamis  be  coated  with  a  solution  of  guUa-f)ercha.  which  will  then 
harden  and  form  a  thin  costing  over  the  skin.  This  method  has  the  same 
objections  as  rubber  gloves.  After  being  sterilized,  the  hands  should  not, 
of  course,  come  in  contact  with  anything  which  has  not  been  disinfected. 

The  Patient. — for  prefaration  for  anesthesia  sec  section  on  anesthesia.  The 
dangers  common  to  all  operations  are  those  of  anesthesia,  hemorrhage, 
shock,  and  infection.  Special  dangers  of  individual  operations  receive 
mention  with,  the  description  of  the  various  operations.  Whenever  possible 
the  patient  should  be  under  observation  for  at  least  two  days  before  operation, 
in  order  that  the  patient  himself, aswell  as  the  disease,  may  be  carefullystudied. 
The  history  is  taken,  and  a  thorough  examination,  especially  of  the  heart, 
lungs,  urine  and  blood,  is  made.  The  diet  should  be  free  of  vegetables 
and  consist  principally  of  albumins,  in  order  to  leave  little  residue  in 
the  intestines,  which  are  cleared  by  la.xativcs,  usually  calomel,  gr.  \  every 
hour  for  eight  doses,  followed  by  magnesium  suli>hate,  oz.  J.  This  prevents 
autointoxication,  and  in  abdominal  work  renders  the  intestines  docile,  so 
that  they  may  be  kept  from  the  operative  field  by  gauze  packing.  The 
patient  is  given  a  daily  soap  and  water  bath. 

The  day  before  operation  the  part  to  be  operated  upon  is  shaved,  and  then, 
after  dbinfection  of  the  hands,  it  is  surrounded  with  sterile  towels,  and  thoroughly 
scrubbed  with  soap  and  water,  using  a  sterile  brush  with  soft  bristles,  or 
a  piece  of  gauze  if  the  skin  is  tender.    Special  attention  is  given  to  folds 
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and  creases  in  the  skin,  and  to  such  places  as  the  umbilicus.  It  Is  impor- 
tant to  scrub  not  only  the  immediate  region  of  the  proposed  wound,  but  also 
neighboring  regions,  e.g.,  for  a  brain  operation,  not  only  the  head,  but  abo 
the  neck  and  ears,  and  for  a  breast  amputation,  not  only  the  breast,  but 
also  the  neck,  axilla,  arm,  opjx)site  breast,  and  the  upper  part  of  the  abdomen. 
For  an  abdominal  operation  the  disinfection  should  extend  around  to  the 
spine,  up  to  the  breasts,  and  down  to  the  pubes,  including  the  upper  part 
of  the  thighs;  for  a  gynecological  operation  it  is  necessary  to  disinfect 
also  the  vagina.  After  scrubbing  with  soap  and  water,  the  skin  is  rubbed  with 
absolute  alcohol,  in  order  to  dissolve  the  sebaceous  matter  and  fat  in  the 
mouths  of  the  glands,  and  thus  clear  the  way  for  the  bichlnrid  of  mercurv'  solu- 
tion, I  to  looo,  with  which  the  part  is  next  scrubbed.  In  children,  in  adults 
with  sensitive  skins,  as  well  as  on  the  scalp,  a  i  to  3000  solution  should  be 
employed.  The  whole  region  which  has  been  thus  disinfected  is  covered  with 
gauze  soaked  in  bichlorid  of  mercury  i  to  2000.  This  antiseptic  poultice 
is  covered  with  wax  paper,  and  remains  in  place  until  ihe  lime  of  operation, 
when  the  whole  procedure  is  repeated.  With  hard  and  filthy  skin,  such  as  is 
often  found  on  the  feet,  a  soap  poultice,  made  by  soaking  a  thick  pad  of  gauze 
in  soap  suds,  should  be  applied  for  many  hours  before  the  preliminary 
disinfection.  The  ear  may  be  sterilized  by  prolonged  syringing  with  a  car- 
Itolic  solution,  i  to  100,  or  with  a  bichlorid  of  mercury  solution,  i  to  3000; 
the  nose  by  spraying  with  Dobell's  solution,  followed  by  carbolic  acid,  i  to 
100;  the  moulh  by  having  the  teeth  put  in  order  and  tartar  removed  by  a 
dentist,  and  by  the  use  of  a  good  tooth  powder  and  brush  several  times  a 
day,  followed  by  a  thorough  rinsing  with  a  carbolic  acid  solution,  i  to  100; 
and  the  bladder  by  irrigation  with  potassium  permanganate,  i  to  5000^  argy- 
rol.  I  to  IOCX5.  or  by  a  saturated  solution  of  boric  acid.  The  vagina  is  scrubbed 
with  a  piece  of  gauze,  with  soap  and  water,  then  copiously  douched  with  bichlo- 
rid of  mercury  solution,  i  to  4000.  The  rectum  may  be  cleansed  of  fecal 
matter  by  an  enema  of  soap  and  water,  then  irrigated  with  crcolin,  i  to  3  per 
cent. 

No  food  should  be  given  for  at  least  six  hours  before  operation,  in  order 
that  the  stomach  may  be  empty  and  that  vomiting  may  not  occur.  Several 
hours  before  operation  the  rectum  should  again  be  cleansed  by  a  soap  and 
water  enema,  i  pint,  so  that  any  stimulating  or  nutritious  fluids  may  be  ab- 
sorbetl  in  case  their  injection  becomes  necessary.  Immediately  before  opera- 
tion the  {latient  should  pass  urine  or  be  cathetcrized,  so  that  there  will  be  no 
danger  of  injur)*  to  the  bladder  in  an  abdominal  operation,  and  so  that  the  sur- 
geon will  know  the  exact  quantity  of  urine  secreted  subsequent  to  operation. 

eforc  going  to  the  operating  room,  those  parts  of  Ihc  c.\\es\.,  ^^cstwsck,  wsw\ 
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^H  limbs  which  are  not  to  be  operated  upon,  should  be  covered  with  a  sterilized 
^H  shirt,  leggings,  etc.,  to  protect  the  patient  from  draughts. 
^H  In  an  emergency  in  which  the  patient  is  admitted  immediately  before 
^f  the  operation,  ihc  same  precautions  regarding  the  bladder  and  rectum 
should,  as  a  rule,  be  obscr\'ed.  The  disinfection  is  usually  made  by  the 
^_  process  given  above,  after  the  patient  has  been  anesthetized.  In  cases  of 
^H  intestinal  obstruction  it  is  of  the  greatest  importance  to  wash  out  the  stomach 
^^      previous  to  anesthetization,  to  pre\'ent  suffocation  by  the  large  quantities  of 

I  fetid  fluid  whicli  are  regurgitated  while  the  patient  is  unconscious.  In  acci- 
dent cases  in  which  machine  grease  and  dirt  cover  the  part,  cleansing  is  greatly 
facilitated  by  the  previous  application  of  sweet  oil. 
The  Operation. — In  all  "clean  cases,"  and  even  in  septic  cases  in  the  cran- 
ium, chest,  abdomen,  and  joints,  the  surgeon  performs  an  aseptic  operation,  i.e., 
the  preparations  mentioned  above  are  carried  out,  but  after  the  incision  has 
been  made  no  antiseptics  are  used,  sterile  water  or  salt  solution  being  employed 
for  irrigating  the  wound,  and  sterile,  not  antiseptic,  gauze  being  used  to  dress 
the  wound.  In  septic  and  cmergcnc)'  operations  not  involving  the  cavities 
just  mentioned,  the  surgeon  may  perform  an  antiseptic  opcraliim,  i.e.,  antisep- 
tics are  used,  not  only  in  the  preparation  of  the  patient,  but  also  to  flush  the 
wound,  and  antiseptic  gauze  is  used  for  dressings. 
The  operating  table  is  covered  with  a  blanket  wrapped  in  a  sterile  sheet; 
I  in  special  cases  an  electric  mattress  or  a  number  of  hot  water  bags  are  used 
to  maintain  the  heat  of  the  body.  When  the  patient  is  placed  on  the  table,  care 
should  be  taken  that  the  arms  are  properly  disposed.  If  the  arm  is  allowed 
to  hang  over  the  edge  of  the  table,  if  the  patient  is  allowed  to  lie  on  the  arm 
twisted  under  the  back,  or  if  the  arms  are  stretched  far  above  the  head  for  a 
prolonged  period,  an  annoying  paralysis  may  result.  In  cases  not  involving 
the  chest  or  upper  abdomen  the  arms  may  be  folded  across  the  chest  and 
secured  by  turning  back  the  shirt.  In  operations  on  the  upper  abdomen 
the  arms  should  be  elevated  not  higher  than  a  right  angle  with  the  botly  and 
the  hands  secured  above  the  head.  Never  should  the  arms  be  so  tied  that 
they  may  not  be  readily  freed  for  the  purjiose  of  artificial  respiration  should 
it  suddenly  become  necessary.  After  the  part  to  be  operated  upon  has  been 
exposed  by  a  nurse  whose  hands  are  not  disinfected,  the  surgeon's  assistant 
places  sterile  towels  over  the  adjacent  clothing,  and  redisinfects  the  part  by 
the  prtxess  already  given.  All  the  clothing  of  the  patient  is  now  covered  by 
^^  fresh  sterile  sheets  or  towels.  In  operations  about  the  face  or  neck  the  hair 
^B  should  be  covered  by  a  sterile  rubber  cap  or  a  sterile  towel.  In  operations 
II  approaching  the  nose  and  mouth  it  is  important  also  that  the  anesthetizer 

disinfect  his  hands,  wear  a  sterile  gown,  and  use  a  sterile  piece  of  gauze,  or 
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a  cone  wrapped  in  a  sterile  towel,  for  the  anesthetic.  As  a  rule  one  assistant 
is  sufficient  for  almost  any  operation;  the  fewer  hands  that  come  in  contact 
with  the  wound,  the  less  the  danger  of  infection.  At  least  three  nurses  are 
commonly  on  duly  during  an  operation;  one  nurse  attends  to  the  sutures  and 
ligatures,  a  second  takes  care  of  the  sponges  and  dressings,  and  a  third,  "dirty 
nurse,"  exposes  the  field  of  operation,  assists  the  etherizer,  gets  additional 
instruments  that  may  be  called  for,  and  does  whatever  else  may  be  necessary 
that  one  with  disinfected  hands  cannot  do.  Before  and  after  operations 
invoKnng  the  abdomen  or  other  large  cavity,  not  only  sponges  and  pads,  but 
also  instruments  and  needles,  should  be  carefully  counted,  to  make  sure  that 
none  has  been  left  behind. 

Incisions  should  be  clean-cut  and  of  equal  depth  throughout.  The  way 
the  knife  is  held  to  make  incisions  is  illustrated  in  Figs,  ii  to  i6.  Tearing 
the  tissues  by  blind  and  blunt  dissection  should  be  avoided  as  much  as  possible, 
as  bruising  is  more  likely  to  be  followed  by  suppuration.  As  soon  as  divided, 
blood  vessels  are  caught  by  heraostats  (Fig.  119)  which  should  grasp,  not  a 
large  amount  of  tissue,  but  the  bleeding  point  alone.  Under  no  circumstances 
should  the  skin  be  crushed  with  hemostatic  forceps.  The  assistant  keeps  the 
wound  free  of  blood,  not  by  scrubbing,  but  by  quickly  mopping  with  a  gauze 
sponge.  As  soon  as  an  instrument  has  been  used,  it  should  be  washed  in 
sterile  water  and  replaced  in  the  instrument  tray.  At  frequent  intervab 
during  the  operation  the  hands  should  be  washed  in  sterile  water.  When 
the  towels  surrounding  the  field  of  operation  become  soiled,  they  should 
be  replaced  or  coverefl  by  fresh  ones.  Sometimes  during  the  operation. 
and  always  at  its  completion,  it  is  desirable  to  flush  the  wound  with  hot 
sterile  water  or  normal  salt  solution,  to  free  it  from  blood  clots  and  mechanic- 
ally disinfect  it.  At  this  time  it  will  be  found  that  the  smaller  vessels  which 
have  been  clamped  do  not  bleed  after  removal  of  the  forceps.  Larger  vessels 
should  be  ligatcd  with  catgut;  torsion  is  not,  as  a  rule,  a  satisfactory  method 
for  dealing  with  these  vessels.  If  the  bleeding  has  not  been  stop{)ed,  clots 
will  accumulate  and  infection  be  favored.  The  deeper  layers  of  the  wound 
are  brought  together  with  catgut  sutun-s,  the  skin  with  silkworm  gut  (see 
wounds). 

Drainage  is  not  required  in  an  aseptic  wound  treated  by  the  aseptic  method, 
if  hemorrhage  has  been  carefully  controlled.  If  there  is  infection,  if  strong 
antiseptics  have  been  used,  if  there  is  still  some  bleeding,  or  if  it  is  feared  that 
sutures  put  in  a  hollow  viscus  may  not  hold,  drainage  must  be  Instituted. 
Drainage  may  be  effected  by  rubber,  silver,  or  glass  tubes;  by  strands  of  catgut, 
horsehair,  or  silkworm  gut;  or  by  strips  of  gatize  or  rubber  tissue.  When 
us«l,  it  is  often  desirable  to  surround  gauze  with  TMbVitT  \Ass\ic,\tv  q\^«.\ 
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to  prevent  its  adhering  to  the  tissues  (cigarette  drain).  A  copious  dressing  of 
sterile  gauze  is  now  applied,  and  maintained  in  place  by  suitable  bandages. 
Occasionally  in  septic  cases  it  is  desirable  to  use  antiseptic,  instead  of  sterile, 
gauze. 

After  Treatment. — The  patient  is  put  into  a  warm  bed  with  no  pillow, 
and  the  head  is  turned  to  one  side,  so  that  in  case  the  patient  vomits,  there 
will  be  less  danger  of  the  vomited  material  falling  into  the  trachea.  In  all 
cases  a  physician  or  a  nurse  should  remain  with  the  patient  until  he  has  fully 
recovered  from  the  effects  of  the  anesthetic.  Shock,  if  present,  should  be 
combated  at  once  (p.  129).  If  the  patient  is  unable  to  pass  urine,  a  catheter 
may  be  passed  every  eight  hours.  As  a  rule,  even  in  abdominal  cases,  small 
quantities  of  water  may  be  given  as  soon  as  the  post-anesthetic  nausea  has  dis- 
appeared. Continued  vomiting,  especially  after  abdominal  operations,  is  an 
ominous  sign.  It  is  best  treated  by  gastric  lavage.  For  thirst,  when  water 
cannot  be  taken  by  the  mouth,  an  enema  of  8  oz.  of  salt  solution  may  be  given 
every  four  or  six  hours.  In  the  few  cases  in  which  rectal  injections  actually 
cause  nausea,  they  should  of  course  be  discontinued,  and  the  salt  solution 
given  beneath  the  skin.  The  practice  of  leaving  a  large  quantity  of  salt 
solution  in  the  abdomen  after  celiotomy  prevents  thirst  and  favors  elimina- 
tion. Fever  after  operation  is  considered  on  page  130.  The  character  of 
the  pulse  furnishes  a  surer  in<lex  of  the  patient's  condition  than  the  tempera- 
ture. Especially  during  the  first  twenty-four  hours  one  should  watch  for 
the  symptoms  of  hemorrhage  (p.  215).  As  soon  as  the  stomach  has  become 
quiet,  and  usually  at  the  beginning  of  the  second  day,  the  patient  is  given 
I  gr.  of  calomel  in  divided  doses,  followed  in  one  hour  by  magnesium  sul- 
phate, OS.  ).  If  the  boitrels  do  not  move  three  or  four  hours  later,  an  enema 
of  soap  and  water,  i  pint,  is  given.  If  this  is  ineffectual,  an  enema  consisting 
of  magnesium  sulphate  i  oz.,  glycerin  i  oz.,  turpentine  )  oz..  and  soap  and 
water  i  pint,  may  be  tried.  An  enema  consisting  of  alum  i  oz,  in  a  pint  of 
water,  is  also  highly  efficient.  The  passage  of  a  rectal  tube  up  into  the  sig- 
moid flexure  will  often  be  followed  by  the  e.xpulsion  of  gas.  These  measures 
are  of  special  importance  after  an  abdominal  operation,  particularly  when  the 
cunsti|>ation  is  associated  with  tympany  and  vomiting,  which  often  indicate  a 
beginning  peritonitis  or  intestinal  obstruction  (Chap,  xxvii).  Symptoms  of 
sepsis  usually  come  on  in  from  two  to  five  days  after  operation;  for  the  symp- 
toms and  treatment  the  reader  is  referred  to  the  chapters  on  suppuration  and 
fevers,  and  to  the  sections  on  regional  surger)-.  After  the  bowels  have  moved 
the  patient  begins  to  take  liquid  jood  in  small  quantities,  and  as  convalescence 
progresses  the  quantity  is  increased;  semi-solid  food  follows,  and  finally  the 
regular  diet  is  reached.  The  drrinnji are  changed  «he5iliit:^\;cc«»fc«K«e&. 
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with  wound  fluid,  or  with  discharges  from  the  mouth,  rectum  or  urethra; 
when  it  is  desirable  to  remove  drainage  or  stitches;  and  when  there  are  signs 
of  suppuration.  They  should  not  be  disturbed  unless  there  is  S(jme  definite 
indication,  as  exposure  of  the  wound  always  involves  some  risk  of  infection. 
If  a  drain  has  been  used  because  of  hemorrhage,  it  may  be  removed  at 
the  end  of  twenty-four  or  forty-eight  hours,  and  not  replaced.  Drain- 
age for  infection  usually  demands  frequent  dressings.  The  stitches  may 
be  removed  in  a  week  or  ten  days,  according  to  the  amount  of  support 
needed.  A  stitch  abscess  usually  makes  its  appearance  in  from  five  to  ten 
da^-s;  it  requires  the  removal  of  the  stitch  and  drainage  of  the  abscess  cavity. 
The  sequela:  of  special  operations  are  considered  with  the  various  operations. 
Operation  in  a  Private  House. —  Excepting  an  emergency,  the  projxjsed 
operating  room  should  be  carefully  prepared.  It  should  be  well  lighted,  and 
heated  by  steam  or  hot  air;  there  should  be  no  exposed  fire  to  provide  dust, 
or  to  ignite  the  ether  if  such  be  used.  A  bath  room  with  hot  and  cold  water 
should  be  convenient,  but  there  should  be  no  plumbing  in  the  room  itself. 
Everything  which  is  not  necessary  for  the  operation  should  be  removed 
from  the  room,  including  curtains,  shades,  and  carpets.  Wood  work  and 
painted  walls  should  be  thoroughly  scrubbed  with  soap  and  water;  papiered 
walls  may  be  rubbed  down  with  bread.  At  the  time  of  operation  the  tem- 
perature of  the  room  should  be  at  least  70°  F.  The  windows  may  be  smeared 
with  soap  to  discourage  inquisitive  neighbors.  If  the  room  is  heated  by  hot 
air,  the  register  should  be  covered  by  a  moist  towel  in  order  to  catch  the  dust. 
In  an  emergency  carpets  and  furniture  should  be  covered  with  dean 
sheets  or  linen,  and  under  no  circumstances  should  dust  be  stirred  up.  It 
is  convenient  to  have  in  the  room  the  following  articles:  Kitchen -table, 
dining-tablc,  bureau  or  table,  wash-stand  or  tabic,  another  small  table,  four 
wooden  chairs,  several  clean  blankets  and  sheets,  at  least  a  dozen  clean  towels, 
two  basins,  a  large  pitcher  of  warm  water,  and  a  bucket  or  slop  jar.  The 
kitchen-table  serves  for  the  operating  table.  Very  often  this  will  prove 
to  be  too  short,  and  a  smaller  table  will  have  to  be  placed  at  either  end  for 
the  patent's  head  or  feet.  Beneath  the  table  should  be  spread  a  sheet  of 
mackintosh  or  oilcloth,  or  a  number  of  papers,  for  the  protection  of  the  floor, 
and  along  side  of  the  table  should  be  placed  the  bucket  or  slop  jar.  The 
dining-table  may  be  used  for  instruments,  sutures,  and  sponges;  the  bureau 
for  extra  supplies,  splints,  etc.;  the  wash-stand  with  the  two  basins  for 
scrubbing  the  hands.  The  etherizer  sits  on  one  chair  and  uses  a  second 
for  his  hypodermatic  syringe  and  other  necessities;  on  the  third  chair  is  placed 
a  basin  containing  sterile  water  for  the  assistant;  the  fourth  chair  is  used 
Ijy'tiis'  ojJcratOf  .Joyk  upon  in  perineal  cases,  or  when  inverted,  to  put  imder 
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die  psdent,  if  the  Trendelenburg  [xjsition  is  found  necessary.  Previous  to 
operation,  two  wash  boilers,  half  or  three-quarters  full  of  water,  should  be  pro- 
vided; in  one  is  placed  a  pitcher,  three  basins,  and  a  sheet.  The  water  in  each 
is  boiled  for  a  half  hour,  and  that  in  the  boiler  containing  the  pitcher,  etc., 
allowed  to  cool  without  removing  the  lid.  The  water  in  the  second  wash 
boiler  is  kept  hot.  The  water  from  a  kitchen  boiler  is  sterile,  and  may 
be  used,  providing  the  pipes  are  first  thoroughly  flushed.  The  instruments 
may  be  taken  to  the  house  in  a  copper  sterilizer,  and,  after  boiling,  both  the 
sterilizer  and  its  lid  may  be  used  as  trays  for  the  instruments  and  sutures.  The 
operating  table  is  covered  with  a  blanket  and  a  sheet,  and  over  this  is  put  a  Kelly 
pad  or  a  piece  of  rubber  sheeting,  which  drains  into  the  bucket  or  slop  jar. 
While  the  surgeon  is  sterilizing  his  hands,  the  patient  is  anesthetized  in 
an  adjoining  room.  After  the  hands  have  been  sterilizeil,  a  sterile  gown  is 
put  on.  and  the  sheet  is  removed  from  the  boiler,  wrung  out,  and  spread  over 
the  dining-tablc;  on  this  is  placed  the  sterilizer  and  the  two  basins  from  the 
boiler,  in  one  of  which  is  put  sterile  water,  and  in  the  other  bidilorid  of  mer- 
cury solution.  The  instruments,  sutures,  sponges,  and  dressings  are  arranged 
on  the  dining-tablc  in  the  order  in  which  they  will  be  needed.  The  patient 
is  carried  into  the  nx)rn  by  the  etherizer  and  a  member  of  the  family,  so  that 
neither  the  surgeon  nor  his  assistant  will  soil  the  hands.  The  assistant  sterilizes 
his  haniis  Mith  the  surgeon,  puts  on  a  sterile  gown,  scrubs  the  patient,  and 
redisinfects  his  hands  while  the  surgeon  applies  the  alcohol  and  bichlorid  of 
merairy.  A  towel  should  be  soaking  in  the  bichlorid  of  mercury- solution,  so 
that  if,  in  an  emergency,  it  is  necessarj-  to  handle  some  unsterilized  object, 
the  towel  may  be  used  and  the  hand  saved.  It  is  belter  to  have  caps,  gowns, 
sheets,  towels,  and  dressings  sterilized  at  the  surgeon's  office  or  hospital  and 
«cnt  to  the  patient's  house,  as  boiling  them  at  the  house  previous  to  operation 
necessitates  the  use  of  wet  materials.  One  of  the  great  inconveniences  in  op- 
ereling  in  a  private  house  is  the  forgetting  of  some  instrument  that  is  needed, 
or  llic  wanting  of  some  instrument  or  appliance  to  meet  an  unexpected  con- 
dition which  has  arisen.  For  this  reason  it  is  a  good  plan  to  have  a  list  of 
Ihe  different  instruments,  etc.,  which  may  be  needed  in  various  operations,  to 
check  these  off  as  they  are  packed  into  the  band-bag,  and  to  be  prepared  for 
y  possible  emergency.  The  following  articles  may  be  needed  in  any 
oi>eraiion:  Anesthetic,  mouth-gag  (Fig.  280),  longue-fnrccfw,  hyi)odcrraalic 
s)ringe,  strychnin,  atropin,  adrenalin,  tracheotomy  tube,  razor,  soap,  nail- 
brush, lubrichondrin  or  other  sterile  lubricant,  alcohol,  catheter,  carlx)lic  acid, 
bidilorid  of  mercury  tablets,  glass  syringe,  caps  (towels  or  gauze  may  be  tiscd 
for  this  purpose),  gowns  (sterile  sheets  will  do  in  an  emergency),  gloves  iftbA"^ 
are  uaed,  dressings,  sponges,  bandages,  sterilized  VoYteX^  Kn^  it\««\s>,  «!9^^- 
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sive  plaster,  two  scalpds,  tissue  forceps,  hemostatic  forceps,  probe,  two  pairs 
of  scissors,  needles,  needle  holder,  aneurysm  needle  (Fig.  X19),  letractois, 
curette,  drainage  tubes,  silk,  catgut,  silkworm  gut  safety  {uns,  Kelly  pad,  in- 
strument sterilizer,  and  an  infusion  apparatus.  Special  instruments  that  may 
be  needed  in  various  operations  are  mentioned  in  connecticm  with  the  <^)era- 
tion  in  subsequent  pages.  The  after  care  of  a  patient  in  a  private  hoiiae 
differs  in  no  way  from  that  in  a  hospital.  It  is  essential  that,  in  an  emer- 
gency, the  nurse  or  caretaker  have  some  means  of  immediately  communicat- 
ing with  the  surgeon;  there  should  be  a  telephone  in  the  house,  or  the  nurse 
should  know  where  the  nearest  one  is*  situated.  The  bed  room  should 
have  been  thoroughly  cleansed  previous  to  operation,  and  the  following  articles 
should  be  handy:  Pillows,  blankets,  sheets,  mackintosh  spread,  hot  water  bot- 
tles or  bags,  towels,  dressings,  bandages,  bed-pan,  urinal,  feeding-cup,  med- 
icine measure,  temperature  chart  and  note  book,  carbolic  add  or  bichlorid  of 
mercury,  ice,  enema  syringe,  catheter,  hypodermatic  syringe,  strychnin, 
atropin,  and  morphin. 


CHAPTER  V. 


BANDAGES. 


Bandages  ate  employed  to  hold  dressings  or  splints  in  place,  to  exert  pres- 
sure, and  to  maintain  parts  in  position  after  the  correction  of  deformity. 

Various  kinds  of  material  may  be  employed.  Muslin  is  strong  and 
cheap.  Flannel  is  soft  and  elastic  and  adapts  itself  uniformly  to  uneven  stir- 
faces;  it  is  used  principally  for  eye  and  abdominal  bandages,  and  as  a  primary 
roller  beneath  plaster-of-Paris.  Gauze  is  light,  and  readily  adaptable  to  the 
various  parts;  it  is  applied  without  making  reverses,  and  is  less  liable  to  dis- 
placement than  muslin.  Rubber  is  userl  when  firm  pressure  is  desired. 
Plaster -o  I -Paris,  silicate  of  soda,  starch,  etc.,  are  used  when  absolute  immo- 
bility is  demanded. 

The  roller  bandage  has  a  body,  an  initial  and  a  terminal  extremity, 
an  inpcr  and  outer  surface,  and  an  upper  and  lower  edge.  In  preparing  a 
muslin  rx»ller  bandage  the  material  is  torn  into  strips,  the  selvage  removed, 
and  one  end  folded  repeatedly  until  a  small  cylinder  is  formed.  This  is  held 
between  the  thumb  and  index  finger  of  one  hand,  with  the  body  underneath, 
while  the  free  extremity  passes  between  the  thumb  and  index  finger  of  the 
other  hand,  with  the  thumb  above.  By  pronating  aad  supinating  both  hands 
and  making  tension,  the  free  portion  of  the  bandage  is  wound  tightly  and 

evenly;  a  loosely  rolled  bandage  is  not  easily  applied.    By  the  use  of  a 

^^nachinc,  bandages  can  be  rolled  belter  and  more  quickly.  After  winding, 
^Hhe  remaining  selvage  is  removed  and  the  end  folded  under  and  pinned. 
^^  A  pan  is  bandaged  in  the  position  in  which  it  is  to  be  retained;  a  bandage 
^H^plied  to  a  limb  in  extension  will  be  too  tight  when  the  limb  is  flexed,  one 
^Ippplied  in  flexion  will  become  loose  during  extension.  It  should  be  applied 
neatly  and  with  uniform  firmness;  if  too  tight,  it  will  cause  pain,  perhaps 
inflammation,  or  even  gangrene;  if  too  loose,  the  dressing  will  soon  become 
displaoed.  Bony  prominences  and  tender  points  should  be  padded,  and 
||ipi>o9ed  skin  surfaces  separated  by  lint  or  cotton.  To  begin  a  bandage, 
[>ply  the  outer  surface  of  the  initial  extremity  to  the  part  at  its  smallest  di- 
neter,  and  hold  it  with  the  left  hand  until  fixed  by  a  few  turns  of  the  roller, 
he  terminal  end  is  secured  by  pinning  it  in  such  a  ■wa.ij  V\va.\.  ^^Wi.  yavcvV  '»i'^ 
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be  concealed,  and  will  not  enter  the  tissues  when  the  part  is  moved,  by 
splitting  the  bandage  and  tying  the  two  ends  around  the  part,  or  by  cadtding 
the  part  with  a  strip  of  adhesive  plaster.  A  bandage  is  removed  by  cutting 
with  blunt  pointed  sdssors,  or  by  gathering  the  folds  in  a  kxMe  mass  as  it  is 
unwound. 

Varieties  of  Bandages.— The  dreular  bandage  (Fig.  17)  is  aj^lied  trans- 
versely to  cylindric  parts.  The  oblique,  or  rapid  spiral,  is  applied  in  ascend- 
ing turns,  between  which  there  are  uncovered  spaces.  The  spiral  bandage 
may  be  ascending  or  descending,  each  successive  turn  overlapping  a  poition 
of  the  preceding  one.  The  spiral  reversed  bandage  (Fig.  18)  is  used  on 
parts  which  are  conical  in  shape.     After  fixing  the  initial  extremity,  the 


VlG.    17. 

1.  Circular  turns. 

2.  Olilniue  turns. 

3.  Siiirul  ttirns. 


I-'ic.  18. — Spiral  reversed 
of  the  forearm. 


Fig.  19.— FiRure  of  8  of  knee. 


body  is  carried  off  obliquely  for  four  or  five  inches,  the  applied  turn  held 
by  the  thumb  of  the  left  hand,  the  portion  of  bandage  between  the  hands 
slackened,  the  right  hand  holding  the  body  of  the  bandage  changed  from 
extreme  supination  to  pronation,  and  the  bandage  passed  around  the  limb 
and  drawn  firm.  The  reverses  should  be  in  line,  and  should  not  be  made 
over  bony  prominences,  lest  they  cause  discomfort.  The  figure  of  8  bandage 
(I'ig.  19)  consists  of  two  loojw  of  bandage  forming  a  figure  of  8,  and  is  used 
to  cover  projecting  parts,  such  as  the  elbow  and  knee  in  flexion.  When  a 
number  of  turns  are  made,  each  one  higher  than  the  preceding  one,  they  form 
what  is  called  a  spica  bandage  (Fig.  47).  The  recurrent  bandage  (Fig.  aa) 
is  used  for  amputation  stumps,  the  top  of  the  head,  or  the  end  of  a  finger.    It 
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I       or  < 


^  applied  by  fixing  the  initial  extremity  by  circular  turns,  making  reverses 
r  the  end  of  the  p&n  until  it  is  covered,  and  then  terminating  by  a  few  spiral 
or  spiral  reversed  turns. 

Tailed  bandages  are  made  from  strips  of  muslin,  which  vary  in  length  and 
width  according  to  the  part  to  be  covered.  Each  end  is  torn  into  two  or  more 
pieces  up  to  within  a  few  inches  of  the  center. 

Handkerchief  bandages  arc  made  of  handkerchiefs  or  other  pliable  ma- 
terial, and  are  especially  useful  in  emergency  cases.  A  handkerchief  folded 
squarely  across  the  middle  forms  a  rectangle,  diagonally  a  triangle,  and  when 
rolled  loosely  it  forms  a  cravat. 


r 
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Barton's  Bandage  (Fig.  ao). — 6  yards  x  a  inches.   Place  the  initial  extremity 
of  the  bandage  just  beneath  the  occipital  protuberance,  carry  the  roller  obliquely 
I       upward  under  the  right  parietal  eminences,  across  the  vertex,   downward 


I'ic.  go. 
Barton's  bandasc    (Gould.) 


KiG.  Ji.— (fibson's  bandacc. 


arch,  over  the  lop  of  the  head,  crossing  the  first  turn  in  the  median  line,  down 

ward  and  backward  under  the  left  parietal  eminence  to  the  starting  point, 

forward  under  the  right  ear,  around  the  front  of  the  chin,  and  back  again  to 

the  starting  point.    Three  complete  turns,  each  exactly  covering  the  other, 

^■■re  thus  made,  and  a  pin   inserted  at  each  crossing  point.    The  bandage 

^H|  employed  in  fractures  and  dislocations  to  fix  the  lower  jaw.     Great  care 

^Hiusl  be  exercised  in  the  application  of  any  bandage  to  the  jaw  or  neck,  cspeci- 

^^KUy  in  unconscious  patients,  as  it  may  interfere  with  respiration  or  the  escape 

^B(  vomited  material. 

Gibson's  Bandage  (Fig.  ai).— 6  yards  x  a  inches.     Place  the  initial  ex- 
tremity upon  tlic  vertex,  pass  downward  in  front  of  the  left  eai,  vuv^ikc  vV«.  0&vck.« 


and 
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and  up  in  front  of  the  right  ear  to  the  point  of  starting.  Repeat  this  turn  twice. 
On  arriving  at  the  right  temple  for  the  third  time,  reverse  the  bandage  and 
carry  it  horizontally  around  the  head  from  forehead  to  occiput.  On  arriving 
above  the  left  ear  for  the  third  time,  drop  the  bandage  downward  and  carry  it 
around  the  nape  of  the  neck,  under  the  right  ear,  around  the  front  of  the  chin, 
and  back  beneath  the  left  ear  to  the  nape  of  the  neck.  Repeat  this  turn  twice, 
and  then,  after  pinning  the  bandage,  make  a  reverse  over  the  top  of  the  head 
in  the  median  line.  Insert  a  pin  at  each  crossing  point.  This  bandage  is 
used  for  the  same  purposes  as,  but  is  less  secure  than,  the  Barton  bandage. 
Oblique  of  the  Jaw.— 6  yards  x  2  inches.  If  the  left  jaw  is  to  be  ban- 
daged, place  the  initial  extremity  above  and  in  front  of  the  right  ear,  and 
pass  around  the  forehead  from  your  left  to  right,  applying  two  horizontal  turns 
from  forehead  to  occipul ;  on  arriving  above  the  left  ear, 
pass  down  obliquely  across  the  back  of  the  neck,  forward 
under  the  right  ear,  under  the  chin,  up  over  the  left  side 
of  the  face  at  the  edge  of  the  orbit,  obliquely  over  the 
vertex,  down  behind  the  right  ear,  under  the  chin,  and  up 
over  the  atTected  side,  where  each  turn  overlaps  the  pre- 
ceding one  from  ihc  orbit  to  the  car.  Behind  the  right 
ear  the  turns  overlie  each  other.  On  arriving  above  the 
right  ear  with  the  last  turn,  the  bandage  is  reversed  and 
terminated  as  it  was  begun  by  encircling  the  head  from 
forehead  to  occiput.  If  the  right  Jaw  is  to  be  bandaged, 
substitute  right  for  left,  and  left  for  right,  in  the  alxivc  description.  This 
bandage  is  used  for  the  retention  of  dressings  to  the  parotid  region  and 
angle  of  the  jaw. 

Recurrent  of  the  Head  (Fig.  22). — 6  yards  s  a  inches.  Beginning  at  the 
right  temple  two  horizontal  turns  are  applied;  from  the  center  of  the  forehead, 
where  the  bandage  is  pinned  or  held  by  an  assistant,  it  is  reversed  over  the 
head  in  the  median  line  to  the  occiput,  where  it  is  held,  and  brought  back  to 
the  forehead  covering  one-half  of  the  median  turn.  It  is  then  carried  back 
and  forth  from  the  center  of  the  forehead  to  that  of  the  occiput,  alternately  on 
each  side  of  the  median  line,  each  turn  covering  two-thirds  of  the  preceding 
turn.  I'he  bandage  is  completed  by  two  horizontal  turns.  It  may  be  made 
more  secure  by  a  turn  passing  under  the  chin,  or  by  a  cap  with  bands  fastened 
under  the  chin.  Instead  of  longitudinally,  the  recurrent  turns  may  be  applied 
transversely. 

I  Crossed  Bandages  of  One  Eye. — 5  yards  x  2  inches.  To  bandage  the  left 
eye  begin  at  the  left  temple,  and  fix  by  two  horiwntal  turns  from  forehead  to 
ocdput.  from  the  patient's  left  to  right.    On  arriving  for  the  second  time  above 


Fic.  «. 
Recurrent  of  head. 


above 
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the  right  ear,  jjass  down  under  the  occiput,  under  the  left  car,  up  obliquely 
over  the  left  cheek,  over  the  left  eye,  and  up  over  the  side  of  the  head.  A 
second,  or  perhaps  a  third  turn  is  applied,  covering  the  preceding  one  one-half 
from  below  upwards  on  the  cheek  and  from  above  downwards  on  the  head. 
These  oblique  turns  may  be  alternated  with  horizontal  occipito-fronta!  turns, 
by  which  the  bandage  is  terminated.  It  is  more  comfortable  to  the  patient 
to  have  the  ear  on  the  affected  side  covered  with  cotton  and  included  in  the 
bandage.  To  bandage  the  right  eye  begin  at  the  same  point,  and  carry  the 
bandage  from  the  operator's  left  to  right. 

The  crossed  bandage  of  both  eyes  (Fig.  33)  is  practically  a  figure  of  S 
bandage  with  circular  turns  around  the  head. 

Borsch's  eye  bandage  is  shown  in  Fig.  24. 


Km. «. 
CroaMd  btndacc  of 
betkcyn.    (Ueuld.) 


FiC.  24. 

nornch'i  eye  bandage. 


n. 


Fic.  15. 
Oblique     bandage    of 
head.  10  be  completed  by 
a  circular  turn. 


The  occipital  frontal  bandage  consists  nf  figure  of  8  turns  api)lied  to 
the  head  longitudinally. 

The  oblique  bandage  of  the  head  (Fig.  35)  consists  of  figure  of  8  turns 
applied  transversely. 

The  bead  and  neck  bandage  also  is  a  figure  of  8  bandage.  The  ban- 
dage is  fixed  by  turns  around  the  head  above  the  ears,  then  carried  across  the 
bade  of  the  neck,  around  the  throat,  and  back  to  the  starting  point. 

The  knotted  bandage  of  the  temple,  used  for  hemorrhage,  is  shown  in 
Fig.  26,  a  double  mllcr  being  cmjiloyed. 

The  four  tailed  bandage  is  shown  in  Fig.  27.  It  may  be  applied  to  the 
forehead  by  tying  the  ends  under  the  chin  and  behind  VYvtVeaA-,  \n  'Jas.  w-Ck- 
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put  by  lying  the  ends  around  the  forehead  and  under  the  chin ;  or  to  the  chin 
by  tying  the  ends  over  the  vertex  and  behind  the  neck. 

The  occipito-frontal  triangle  is  a  handkerchief  bandage  which  is  applied 
by  placing  the  base  of  the  triangle  on  the  nape  of  the  neck  and  bringing  the 


4^^" 


Fic.  j6.  —  Knodcd 
bandasc  of  trmplc. 


Pic.  27. — Four  tailed 
tMindage  of  head. 


ajjex  forward  over  the  forehead.    The  ends  of  the  base  are  knotted  over  the 
apex,  which  is  turned  up  over  the  knot  and  pinned. 

In  the  vertico-mental  triangle  the  base  of  the  triangle  is  placed  on  the 
top  of  the  head  with  the  apex  backward;  the  two  ends  of  the  base  are  knotted 
under  the  chin  and  the  apex  pinned  at  one  side  of  the  head. 


Fig.  a— Square  cap  of  bead. 


Fig.  2g.— Square  cap  of  head. 


The  cravat  may  be  used  for  various  p>arts  of  the  head  when  applied  in  the 
form  of  a  figure  of  8. 

The  square  cap  of  the  head  is  illustrated  in  Figs.  sS  and  29.  The  hand- 
kerchief is  folded  in  the  form  of  a  rectangle,  with  one  of  the  free  edges  pro- 
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jecting  an  inch  or  more  beyond  the  other.  The  outer  comers  are  tied  under 
the  chin ;  the  inner  comers  are  drawn  out,  carried  backwards,  and  knotted 
behind  the  head. 

bahdages  of  the  upper  extremity. 

The  Spiral  of  the  Finger  (Fig.  30)— li  yards  xi  inch— isappliedby  placing 
the  initial  extremity  lengthwise  on  the  finger,  making  one  or  two  reverse  turns 
over  the  end  of  the  finger,  then  reversing  and  covering  the  finger  by  ascending 
spiral  turns. 

The  Spica  of  the  Thumb.— 3  yards  x  i  inch.  Fix  the  initial  extremity 
by  two  circular  turns  around  the  wrist,  and  carry  the  bandage  to  the  tip 
of  the  thumb,  which  is  endided  once.    Figure  of  8  turns  around  the  thumb 


Fig.  30. 

.Spiral  of  finger.    (Gould.) 


Fig.  31. 
Gauntlet.  (Gould.) 


Kic.  32. 
Dcmigauntlet.    (Gould.^ 


and  wrist,  each  one  overlapping  the  previous  one  and  alternating  with  a  circular 
turn  aroimd  the  wrist,  are  now  applied  until  the  thumb  is  covered.  The  ban- 
dage is  terminated  by  a  circular  turn  around  the  wrist. 

Gatmtlet  Bandage  (Fig.  31). — 3  yards  x  i  inch.  Fix  the  initial  extremity 
around  the  wrist,  and  pass  across  the  palm  to  the  base  of  the  thumb  if  bandag- 
ing the  left  hand;  pass  by  an  oblique  turn  to  the  tip  of  the  thumb,  which  is 
encircled  leaving  the  tip  uncovered;  cover  the  thumb  by  ascending  spiral  or 
spiral  reversed  turns,  then  pass  across  the  dorsum  of  the  hand  to  the  ulnar 
side  of  the  wrist  and  endrde  once.  The  index  finger  is  bandaged  next,  and 
so  the  other  fingers,  the  bandage  being  terminated  by  a  turn  around  the  wrist. 

Demigaontlet  Bandage  (Fig.  33).— Fix  the  initial  exttenaV^  «.-cq>>xcA  ^«. 
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wrist.     If  bandaging  the  dorsum  of  the  left  hand,  pass  to  the  base  of  the  littk 
finger,  encircle  it,  then  pass  to  ihc  radial  side  of  the  wrist  and  encircle  it. 


Fic.  33.— Sptca  of  atiouldrr. 
(Gould.) 


I*'ic.34.— Hrachio-ccrvical  triannlc. 
(£smarch  and  Kowalais.) 


The  bandage  is  then  carried  to  the  base  of  the  ring  finger,  and  in  turn  to  all 
the  others,  alternating  a  turn  around  the  finger  with  one  around  the  wrist. 
Spiral  Reversed  of  the  Upper  Extremity  (Fig.  18).— 7  yards  .\  2  J  inches.— 


Fic.  35.— Oblique  Irianale  of  arm  and  chest. 

(Davis.) 


Fix  the  initial  extremity  by  circular  turns  around  the  wrist.    Pass  obliquely  across 
the  dorsum  of  the  hand  to  the  tips  of  the  fingers  and  make  a  circular  turn. 
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The  fingers  are  covered  by  spiral  reversed  turns,  the  back  of  the  hand  and 
wrist  by  figure  of  8  turns,  the  forearm  and  humerus  by  spiral  reversed  turns, 
and  the  bandage  terminated  as  a  spica  of  the  shoulder.  If  the  elbow  is  to 
be  dressed  in  flexion,  figure  of  8  turns  arc  used  in  this  region.  A  bandage  may 
be  applied  also  to  the  upper  extremity  in  a  series  of  figure  of  8  turns.  This  is 
more  secure  than  the  spiral  reversed. 

Spica  of  the  Shoulder  (Fig.  33). — 8  yards  x  a}  inches.  Fix  the  initial  ex- 
tremity by  circular  turns  around  the  humerus  on  a  level  with  the  axillary  fold.  If 
bandaging  the  right  shoulder,  carry  the  bandage  across  the  front  of  the  chest, 
through  the  left  axilla,  and  across  the  back  to  the  arm.    Encircle  the  arm  and 


Fic  J16.— (.»iIm]U?  (nanulr  ot  arm 
ftiiil  chc»l,  »ccond  mcihoil.  (  K*- 
niArch  antj  Kowalzis.  I 


Ptc.  .17.— Trianelc  for  susncndins 
arm  from  injured  side.  (Lsroarcli 
and  Kowatfig.) 


!  alternately,  making  each  successive  turn  ascend  higher  than  the  previous 
one,  by  exposing  one-half  or  two-thirds  its  width,  until  the  shoulder  is  com- 
pletely covered.  A  descending  spica  is  applied  by  fixing  the  bandage  as  de- 
scribed, and  placing  the  first  turn  high  up  over  the  shoulder  and  overlap- 
ping from  above  downwards. 

The  figure  of  8  of  the  neck  and  axilla  Is  applied  by  encircling  the 
neck,  then  passing  under  the  axilla,  and  ascending  to  the  starting  point,  the 
turns  intersecting  over  the  shoulder. 

A  few  of  the  handkerchief  bandages  and  slings  for  the  upper  ex- 
tremity arc  shown  in  Figs.  34  to  37. 


BANDAGES  OF  THE  TRUNK, 

The  spiral  bandage  of  the  chest  consists  of  overlapping  spiral  turns,  as- 
cending from  the  waist  to  the  level  of  the  axillu.-.  The  final  spiral  turn  is 
pinned  a(  the  spine  and  the  bandage  carried  over  ot\c  ahoxAAtx  Vo  \i\e.  vwA^t 
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of  the  Sternum  where  it  is  again  pinned.    It  is  then  brought  back  acinss  (he 

opposite  shoulder  to  the  spine,  thus  acting  like  suspenders. 

The  figure  of  8  of  the  shoulders— 6  yards  x  aj  inches— may  be  applied 
anteriorly  (Fig.  38)  or  posteriorly. 

Suspensory  Bandage  of  the  Breast  (Fig.  39).— 7  yards  x  ai  inches. 
Place  the  initial  extremity  on  the  scapula  of  the  affected  side,  and  pass  over 
the  opposite  shoulder,  down  obliqueiy  under  the  affected  breast,  and  beneath 
the  axilla  to  the  starting  point.  Continue  around  the  chest  under  the  sound 
breast,  and  across  the  lower  portion  of  the  affected  one.  These  turns  are 
alternately  continued,  each  one  overlapping  from  below  upwards,  until  the 
breast  is  covered.  To  dress  both  breasts  apply  an  oblique  turn  to  one  ade, 
then  a  circular  turn,  then  an  oblique  turn  to  the  opposite  side. 

Velpeau's  Bandage  for  Fractured  Clavicle  (Fig.  40). — 7  yards  x  a  J  inches. 
First  [ilace  Ihc  arm  in  the  Velpeau  jKisilion.  the  hand  of  the  injured  side  on 


Fio   j8.— .^nlerio^  fiiurc  of  8  of 
shoulrlcrs.     (<ioul(i.) 


Fig.  39.— Suspensory  of  breast, 
((iould.) 


the  opposite  shoulder.  From  the  a.xilla  of  the  sound  side  pass  across  the 
back,  over  the  outer  j)art  of  the  injured  shoulder,  down  across  the  middle  of 
the  arm,  behind  the  elbow,  across  the  chest,  and  through  the  a.xilla  of  the 
sound  side  to  the  fKiint  of  starting.  Next  apply  a  horizontal  turn  on  a  level 
with  the  affected  elbow.  Repeat  these  turns  until  the  elbow  is  covered  with 
the  vertical,  and  the  wrist  with  the  horizontal  turns.  The  vertical  turns  should 
overlap  two-thirds  of  each  preceding  turn,  and  the  horizontal  ones,  one-third. 
Secure  the  bandage  by  strips  of  adhesive  plaster. 

Desault's  Bandage  for  Fractured  Clavicle  (Fig.  41).— Three  bandages,  7 
yards  x  aj  inches,  and  a  wedge  shaped  pad.  The  pad  is  placed  in  the  axilla  of 
the  injured  side,  base  up.  The  arm  is  allowed  to  hang  by  the  side,  and  the 
forearm  is  flexed  at  a  right  angle.    The  first  bandage  is  used  to  hold  the  pad 
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'in  place.  Beginning  at  the  base  of  the  pad,  descending  spiral  tums,  encircling 
the  chest,  are  applied  down  to  its  apex  near  the  elbow,  and  then  ascending 
spiral  tums  back  to  its  base.  To  hold  the  pad  up  in  the  axilla,  the  first  bandage 
may  be  terminated  with  a  figure  of  8  turn  of  the  opposite  shoulder.  The 
second  bandage  binds  the  arm  to  the  side.  Beginning  at  the  axilla  of  the 
sound  side,  on  a  level  with  the  base  of  the  pad,  descending  spiral  tums  are 
applied,  with  increasing  firmness,  down  to  the  elbow  so  as  to  carry  the  shoulder 
outwards.  The  third  bandage  is  applied  in  the  form  of  an  anterior  and  a 
posterior  triangle,  the  apex  of  each  being  formed  by  the  axilla  of  the  sound 
side,  and  the  base  by  the  humerus  of  the  injured  side.  Begin  the  bandage 
at  the  axilla  of  the  sound  side  posteriorly,  pass  over  the  affected  shoulder, 
down  in  front  of  and  parallel  with  the  humerus,  under  the  elbow,  and  across 


FiC.  40.— Vclp«au  bandacr. 
(Gould.) 


Fig.  41.— Dr&ault  hiindaK^. 
(Could.) 


Fig.  42.— Minx  tailed 
bandage  of  abdomen. 
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the  back  to  the  starling  point.  The  anterior  triangle  is  applied  in  the  same 
way,  by  continuing  the  bandage  Ihrxiugh  the  axilla,  across  the  chest,  over 
shoulder  of  the  injured  side,  down  behind  the  humerus,  under  the  elbow, 
d  back  across  the  front  of  the  chest  to  the  starting  point.  The  formula 
of  both  triangles  is,  from  axilla,  to  shoulder,  to  ellx>w,  and  back  to  axilla. 
These  tums  are  repeated  two  or  three  times,  each  succeeding  turn  covering 
in  two-thirds  of  the  preceding  one.  The  third  bandage  carries  the  injured 
shoulder  upwanls  and  backwards. 

The  double  T  bandage  of  the  chest  consists  of  a  broad  band  which 
encircles  the  chest,  and  to  which  are  attached  two  narrow  bands,  one  passing 
over  each  shoulder. 

The  double  T  bandage  of  the  abdomen  is  similar  to  the  above.  The 
vertical  strips  arc  attached  to  the  lower  edge,  and  are  ^a£se^  \'K«cv  \i«JkscA 
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forward  between  the  thighs  and  pinned  in  front,  to  prevent  the  binder  from 
slipping  up  on  the  abdomen. 

The  many  tailed  or  Scultetus  bandage  of  the  abdomen  (Fig.  42)  con- 
sists of  a  pit'te  of  flannel  long  enough  to  reach  one  and  a  lialf  times  around  the 
body,  and  wide  enough  to  reach  from  the  costal  border  to  the  pubic  bone.  E^ch 
end  is  torn,  for  one-third  the  length  of  the  bandage,  into  several  tails.  The 
untom  portion  is  jjlaced  behind,  and  the  tails  are  overlapped  alternately  in 
front,  from  above  downwards,  and  secured  by  safety  pins. 

The  T  bandage  of  the  perineum  consists  of  a  strip  of  muslin  about  2I 
inches  wide,  and  long  enough  to  fasten  around  the  abdomen.    To  the  center 


Fig.  43. — Trianfflc  (orsu»peni]inB  breast.  (Davis.) 

of  this  is  attached  a  strip  about  five  inches  wide  and  about  two  feet  long,  which 
passes  between  the  thighs  and  is  fastened  in  front,  either  by  pinning  it  to  the 
horizontal  band,  or  by  tearing  it  into  two  bands  (in  the  male)  and  knotting 
each  to  the  horizontal  band. 

The  handkerchief  bandage  for  suspending  the  breast  is  iUuslratcd  in 
Fig-  43- 

BANDAGES  OF  THE  LOWER  EXTREMITY. 

Foot  Bandage  Covering  the  Heel  (American).— 6  yards  x  2  inches.    Fijc 
the  initial  extremity  at  tlic  ankle  by  two  circular  turns,  pass  obliquely  across 
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the  dorsum  of  tht  foot  to  the  base  of  the  toes,  and  apply  a  complete  circular 
turn.  Ascend  over  the  dorsum  by  several  spiral  reversed  turns  until  opposite 
the  heel,  around  which  the  bandage  is  carried  by  a  circular  turn;  next  pass 
above  the  heel,  beneath  the  arch  of  the  foot,  then  up  over  the  instep  (Fig.  44). 
Similar  turns  are  applied  to  cover  the  other  side  of  the  heel,  and  the  bandage 
terminated  by  encircling  the  ankle. 

The  foot  bandage  not  coverii^;  the  heel  (French)  is  the  same  as  the 
above,  except  that  the  ankle  is  covered  by  figure  of  8  turns  and  the  heel 
remains  exposed. 

The  spica  bandage  of  the  foot  is  explained  by  Fig.  45. 


Fig   44.— American  bandace  of  heel:  circular 
turns  about  ankle  have  been  omitted. 


Fio.  45.— Spica  of  foot. 


The  spiral  reversed  of  the  lower  extremity  is  similar  to  that  of  the 
upper  extremity. 

The  figure  of  8  of  the  leg  is  shown  in  Fig.  46. 

Spica  Bandage  of  One  Groin  (Fig.  47). — 7  yards  x  2^  inches.  Fix  the 
initial  extremity  at  the  upper  portion  of  the  right  thigh  near  the  perineum,  by 
two  circular  turns;  jmss  obliquely  across  the  front  of  the  pelvis,  just  above 
the  pubes,  to  the  (op  of  the  left  thigh,  across  the  back,  obliquely  down  across 
the  first  turn  at  the  junction  of  the  thigh  with  the  scrotum,  and  then 
around  the  thig^.  These  turns  are  repeated,  overlapping  from  below  up- 
wards (asctndiHg  spica).  The  bandage  may  be  applied  also  by  encircling 
the  pelvis  hi^er  up  and  overlapping  from  above  downwards  {descending 
spica). 

Spica  of  Both  Groins. — ra  yards  x  3}  inches.  Fix  the  initial  extremity  as 
in  the  single  spica,  and  pass  obliquely  across  the  front  of  the  pelvis  to  the  oppo- 
site side  of  the  abdomen,  across  the  back,  and  obliquely  downward  to  the 
outer  side  of  the  left  thl^.  Apply  a  circular  turn  to  the  left  thigh,  and  from 
the  inner  side  of  the  thigh  pass  obliquely  upward  and  0M\:w9iidi  oncx  ^'&  ^assA. 
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hip;  then  apply  a  circular  tum  around  the  waist,  pass  across  the  back  again, 
and  do\¥n  in  front  of  the  right  thigh;  carry  the  bandage  around  the  thigh, 
and  from  the  outer  side  of  the  thigh  repeat  the  turns,  overlapping  from  below 
upwards,  and  terminating  by  a  circular  tum  around  the  abdomen  or  thigh. 
A  spica  bandage  may  be  applied  to  the  outer  aspect  of  the  thigh  or  to  the 
buttock  in  the  same  way. 


'1  rianvtc 
ol  knee. 


triangle. 


Tibial 
cravat. 


Tar»- 

nuUcolar 

cravat. 


L 


Fic  50.— IlaiiJkcrchief 
bandasefeof  lower  exlrcfn- 
ily.     lUavit.l 

Figs.  48  to  53  demonstrate  the  use  of  the  handkerchief  bandages  of  the 
lower  extremity. 

Fixed  dressings  are  largely  used  to  immobilizeportsafter  fractures,  osteot- 
omy, and  tenotomy,  and  in  the  treatment  of  inflammatory  affections  of  joints 
ant!  deformities.  Among  the  materials  which  have  been  used  for  this 
purijosc  are  glue,  gum  arabic,  paraffin,  and  tripolith,  but  those  most  commonly 
employed  are  plaster-of-Paris,  silicate  of  soda,  and  st.a.ic\v. 
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Plaster-of-Paris  is  the  best  material  for  a  tuced  dressing.  Coarse  cotton 
or  crinolin  bandages  are  rolled  by  hand  or  machine,  the  meshes  being 
filled  with  dry  ]>lastcr.  Owing  to  the  hydroscopic  powers  of  the  plaster- 
of-Paris,  the  bandages  should  be  kept  In  air  tight  receptacles,  or  baked 
before  use  in  order  to  drive  off  the  moisture.  Bony  prominences  are 
first  padded  and  a  flannel  bandage  applied.  The  plastcr-of-Paris  ban- 
dages are  submerged  in  water  until  the  bubbles  of  air  cease  to  escape, 
and,  after  squeezing  out  the  excess  of  water,  apjpJied  evenly  to  the 
limb  until  the  desired  thickness  is  obtained,  making  as  few  reverses  as 
possible.  The  appearance  of  (he  cast  is  improved  by  coating  it  with  plastcr- 
of-Paris  cream,  which  is  prt-parcd  by  mixing  equal  quantities  of  plaster-of- 
Paris  and  water.  The  cast  may  he  stR-ngthcned  by  intorpiraling  in  it  strips 
of  wood,  metal,  cardboard,  etc.,  and  it  may  be  coated  with  a  layer  of  silicate 
of  soda  or  varnish,  to  render  it  impervious  to  water.  The  finest  grade  of 
plaster  hardens  in  fifteen  minutes,  the  coarser  grades  in  a  longer  time.    The 
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Fic.  sj.— Stirrup  ptasterK>f-PariB  dreiisinK  for  knee.    (Esmarch  and  Kowalzig.  I 


hardening  process  may  be  hastened  by  using  hot  water,  or  by  adding  salt  (one 
ounce  to  the  quart  of  water),  alum,  or  cement;  it  may  be  delayed  by  using 
cold  water,  or  by  adding  starch,  glue,  dextrine,  or  milk.  WTien  nearly  dry 
the  cast  should  be  cut  with  a  sharp  knife;  in  order  to  protect  the  patient,  a 
narrow  strip  of  sheet  lead  or  similar  material  may  be  placed  over  the 
flannel  bandage  before  the  plaster  is  applied.  The  hardened  plaster  may  be 
cut  with  a  knife,  saw,  or  shears,  after  the  line  of  division  has  been  moistened 
with  hydrochloric  add,  vinegar,  or  salt  water.  When  then;  is  a  wound  which 
will  require  dressing,  it  should  be  surnmnded  by  a  strip  of  lead  or  othermalerial 
which  will  form  a  projection  through  the  plaster  dressing  and  indicate  the 
portion  to  be  cut  away,  or  the  area  may  be  left  uncovered  when  the  plaster 
is  applied.  Another  method,  particularly  useful  after  resection  of  joints,  is 
to  apply  the  cast  in  two  seclinns  which  are  connected  by  metal  or  wooden  arches 
(Fig.  53),  the  ends  of  the  arches  being  horizontal  to  be  incorporated  in  the 
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*ster-«f-Paris.  Plaslrr-oj- Paris  splints  may  be  matle  by  spreading  plaaler- 
«(-Paris  cream  between  layers  of  linen,  which  are  molded  to  the  parts  and 
allowed  to  harden. 

Silicate  of  soda  can  be  bought  as  a  solution,  which  is  .sometimes  called 
liquid  glass.  It  may  be  applied  in  the  same  way  as  plaster,  or  a  few  layers 
of  gauze  bandage  may  be  applied  and  painted  with  the  solution,  this  process 
being  continued  until  the  desired  thickness  is  obtained.  The  silicate  cast 
is  light  and  strong,  but  has  the  disadvantage  of  drying  very  slowly  (twenty- 
four  hours);  the  process  may  be  hastened  by  adding  pulverized  chalk  or 
cement. 

The  starch  bandage  is  used  when  a  very  firm  splint  is  not  ref|uired. 
The  bandage  is  soaked  in  a  solution  of  starch,  made  with  boiling  water,  and 
applied  like  the  plaster  bandage.  It  also  requires  twenty-four  hours  or  more 
to  harim. 
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plaster-of-Paris.  Plasler-of -Paris  splints  may  be  made  by  spreading  plaster- 
<of-Paris  cream  between  layers  of  linen,  which  are  molded  to  the  parts  and 
allowed  to  harden. 

Silicate  of  soda  can  be  bought  as  a  solution,  which  is  sometimes  called 
liquid  ^ass.  It  may  be  applied  in  the  same  way  as  plaster,  or  a  few  layers 
of  gauze  bandage  may  be  applied  and  painted  with  the  solution,  this  process 
being  continued  until  the  desired  thickness  is  obtained.  The  silicate  cast 
is  light  and  strong,  but  has  the  disadvantage  of  drying  very  slowly  (twenty- 
four  hours);  the  process  may  be  hastened  by  adding  pulverized  chalk  or 
cement. 

The  starch  bandage  is  used  when  a  very  firm  splint  is  not  required. 
The  bandage  is  soaked  in  a  solution  of  starch,  made  with  boiling  water,  and 
applied  like  the  plaster  bandage.  It  also  requires  twenty-four  hours  or  more 
to  harden. 


CHAPTER  VI. 


INFLAMMATION. 


Inflammation  is  an  expression  of  resentment  on  the  ])art  of  living  tissues 
when  subjected  to  injury  or  infection,  and  consists  of  (i)  changes  in  the  blood 
vessels,  (2)  the  passage  of  fluids  and  solids  from  the  blood  vessels,  and  (3) 
changes  in  the  perivascular  tissues. 

The  predisposing  causes  of  inflammation  comprise  those  conditions  which 
lower  the  general  vitality,  such  as  old  age,  cardiac  and  vascular  derangement, 
alcoholism,  plethora,  gout,  syphilis,  rheumatism,  tuberculosis,  diabetes,  Bright's 
disease,  anemia,  and  diseases  and  injuries  of  the  nerves.  The  exciting  causes 
arc  mechanical,  such  as  blows  and  wounds;  chemical,  such  as  strong  acids  or 
alkalies,  stings  of  inserts,  and  bites  of  animals;  thermal,  cither  heat  or  cold; 
and  bacterial.  The  effort,  on  the  p»art  of  certain  authors,  to  establish  the 
dictum  that  inflammation  is  always  caused  by  micro-organisms,  has  not  been 
successful.  It  must  be  emphasized,  however,  that  by  far  the  most  important 
factor  in  surgical  inflammations  is  infection. 

1.  The  changes  in  the  blood  vessels  consist  of  a  momentary  contraction. 
followed  by  hyperemia,  i.  e.,  a  dilatation  of  the  blood  vessels  with  a  marked 
acceleration  in  the  velocity  of  the  blood  stream.  After  a  time  retardation 
occurs,  i.e.,  the  blood  current  becomes  slower  and  slower,  until  it  no  longer 
progresses,  but  sways  backward  and  forward  {nscillalum);  finally  all  motion 
ceases  (stasis),  and  the  blood  may  coagulate  (thrombosis),  or  rupture  the 
vessel  wall  (rliexis).  While  these  changes  arc  taking  place,  the  leukoc)'tes 
separate  from  the  a.\ial  stream  and  mass  themselves  along  the  walls  of  the 
blood  vessels,  while  the  red  corpuscles  run  together,  forming  rows,  or  rouleaux. 
The  blood  plaques  are  increased  in  number  and  tend  to  associate  with  the 
leukocytes  along  the  sides  of  the  stream. 

2.  The  passage  of  fluids  and  solids  from  the  vessels,  or  exudation,  begins  as 
soon  as  the  blood  vessels  have  dilated.  The  exuded  material  includes  liquor 
sanguinis  or  plasma,  red  cells,  leukocytes,  and  blood  plaques.  Normally 
the  liquor  sanguinis  leaves  the  interior  of  the  blood  vessels  in  order  to  nourish 
the  tissue  cells,  and  tlie  excess  of  plasma  is  absorbed  by  the  lymphatics,  but  in 
inflammation  the  amount  is  far  in  excess  of  that  which  can  be  removed  by 
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the  lymph  vessels.  The  process  is  probably  not  a  simple  filtralion,  bul  may 
be  likened  to  secretion,  in  that  the  cndothcUal  cells  play  an  active  jmrt.  The 
leukocytes  migrate  from  the  vessels  by  insinuating  a  little  process  between 
the  endothelial  cells,  which  have  been  weakened,  stretched,  and  probably  sepa- 
rated as  the  result  of  the  dilatation  of  the  vessel;  this  process,  or  pseudopodium, 
gradually  works  its  way  through  the  vessel  wall  until  it  reaches  tlie  exterior, 
when  the  body  of  the  leukoc>'te  flows  into  the  jiseudopod  and  is  then  in  the 
perivascular  tissues.  Although  the  leukocytes  migrate  to  some  extent  from 
the  capillaries  and  arterioles,  the  process  is  most  active  in  the  venules;  migra- 
tion begins  with  the  onset  of  hyperemia,  and  continues  as  long  as  the  blood 
is  in  motion.  There  is  a  vast  increase  in  the  number  of  leukocytes,  not  only 
in  tlie  inflammatory  areii,  but  also  in  the  general  bl«)d  stream  (leukocytosis). 
The  red  corpuscles  and  blood  plaques,  being  incapable  of  ameboid  move- 
ments, are  passively  carried  through  the  vessel  walls  with  the  blood  plasma 
{diapedrsis). 

3.  Changes  in  the  Perivascular  Tissues.— .\fter  the  escape  of  the  fluids 
and  solids  into  the  surmunding  connective  tissue,  the  plasma  dissolves  bacteria 

f  and,  as  the  result  of  the  breaking  up  of  some  of  the  leukocytes  which  sets  free 
fibrin  ferment,  coagulates,  thus  forming  inflammatory  lymph;  the  serum  which 
forms,  infUtratcs  the  tissues,  giving  rise  to  edema.  The  leukocytes  destroy 
bacteria,  devour  particles  of  dead  tissue,  and  f)ass  back  into  the  circulation 

;  through  the  lymphatics;  if  suppuration  ensues  they  form  pus  cells.  The  red 
blood  tells  and  the  blood  plaques  are  disintegrated,  and  reabsorbed  by  the 
lym[»hatics,  or  they  are  devoured  by  the  leukocytes  and  fibmblasts.  The  con- 
Declivc  tissue  cells  proliferate,  and  the  resulting  cells  arc  known  as  fibroblasts. 
It  is  believed  that  the  leukocytes  neither  muhiply,  nor  enter  into  the  formation 
of  new  tissue.  The  mass  formed  by  the  fibroblasts  is  called  embryonic  or 
itidijjermt  lissut.  because  it  repairs  any  of  the  various  tissues  in  which  it  may 

I  be  found. 

In  inflammation  of  non-vascular  tissue,  e.g.,  the  comea  and  cartilage, 
the  surrounding  blood  vessels  dilate,  and  exude  their  contents  into  the  lymph 
or  intercellular  spaces  of  the  tissues,  where  the  exudation  undergoes  the 
changes  already  described. 

The  pathology  of  chronic  inflammation  is  practically  the  same  asJ 
ihut  of  the  acute  form,  exa-pt  that  the  phenomena  are  less  active  and  much' 
longer  in  dimtion.    The  chief  difference  is  seen  in  the  behavior  of  the  peri- 
voacular  tissues,  which  in  chronic  inflammation  become  thickened  and  hard- 

Lcned  as  the  result  of  the  proliferation  of  the  fixed  connective  tissue  cells; 

I  later,  particularly  in  syphilitic  and  tub<-rculous  subjects,  marked  degenerative 

[changes  may  toJce  place  in  this  ti.ssuc. 
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Inflanunation  extends  by  continuity,  as  when  it  creeps  along  a  surface 
or  plane  of  tissue;  by  conliguity,  as  when  it  spreads  from  one  organ  or  tissue 
to  another,  from  the  ovary  to  the  appendix  for  instance;  by  the  blood  vessels; 
and  by  the  lymphatics. 

The  varieties  of  inflaminatioa  are:  Acute,  which  is  sudden  in  onset  and 
runs  a  severe  course;  subacute,  which  is  less  severe  than  the  acute;  chronic,  which 
lasts  for  a  long  time;  sthenic,  a  robust  inflammation  in  a  robust  individual; 
asthenic,  or  adynamic,  a  low  grade  inflammation  in  an  old  or  a  debilitated  indi- 
vidual; parenchynwtous,  in  which  the  parenchyma  or  secreting  cells  of  an  organ 
are  affected;  interstitial,  involving  the  connective  tissue  of  an  organ;  traumatic, 
due  to  an  injury;  idiopathic,  in  which  the  cause  cannot  be  found;  simple,  or 
comm&n,  due  to  non-bacterial  irritation;  infective,  or  specific,  due  to  bacteria; 
serous,  characterized  by  a  profuse  exudation  of  scrum;  plastic,  adhesive,  or 
fibrinous,  in  which  the  exudate  causes  adjacent  organs  to  adhere;  purulent, 
phlegmonous,  or  suppurative,  characterized  by  the  formation  of  pus;  hemor- 
rhagic, in  which  the  exudate  contains  considerable  blood;  catarrhal,  affecting 
mucous  membranes  and  causing  an  increased  flow  of  mucus;  croupous,  or 
pseudomembranous,  characterized  by  the  fonrvation  of  a  false  membrane 
consisting  of  fibrin  and  cells;  diphtheritie,  in  which  the  false  membrane  is 
formed  from  the  tissues  rather  than  from  the  exudate;  gangrenous,  resulting 
in  gangrene;  and  sympathetic,  reflex,  or  metastatic,  when  the  process  app>ears 
in  a  distant  tissue,  as  inflammation  of  the  breast,  ovary,  or  testicle  following 
mumi)s. 

Inflammation  terminates  in  recovery  or  in  death  of  the  tissues.  Recovery 
takes  place  suddenly  (delitescence);  gradually,  the  exudate  being  absorbed  by 
the  lymphatics  (resolution);  or  with  new  gnnvth,  the  embryonic  tissue  becoming 
vascularized,  or  organized,  and  the  fibroblasts  forming  fibrous  tissue.  Death 
of  the  tissues  occurs  as  the  result  of  suppuration,  ulceratinn,  or  gangrene. 

The  symptoms  of  acute  inflammation  are  local  and  constitutional.  When 
the  symptoms  are  slight  or  absent,  e.g.,  in  some  instances  of  inflammation  of 
Payer's  patches  in  enteric  fever,  the  condition  is  called  latent. 

The  local  symptoms  are  pain,  heat,  redness,  swelling,  and  disordered  func- 
tion (dolor,  color,  rubor,  tumor,  junetio  lasa).  Heat  is  due  to  the  large  amount 
of  blood  brought  to  the  inflamed  area.  In  inflammations  on  the  surface 
this  increase  in  temperature,  as  contrasted  with  normal  tissues,  is  easily  appre- 
ciated by  the  hand.  If  the  temperature  be  taken  with  a  surface  thermometer, 
it  will  be  noticed  that  the  degree  of  heat  is  never  greater  than  that  of  the  blood 
in  the  internal  organs,  hence  as  a  symptom  local  heat  is  of  value  in  inflam- 
mation of  a  superficial  structure  only. 

Pain  is  due  to  pressure  u[x>n  the  nerve  terminak  by  the  dilated  vessels 
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and  the  exudate,  or  to  irritation  the  result  of  chemical  changes  in  the 
part.  The  pain  is  increased  on  pressure,  either  by  the  hand  {tntdfrness), 
or  by  raising  the  blood  pressure,  e.g.,  by  placing  the  inflamed  part  in  a 
dependent  position;  in  organs,  such  as  the  eye,  testicle,  and  bone,  which  are 
covered  by  dense  fascia  or  fibrous  tissue,  and  in  which  swelling  cannot  easily 

I  occur,  the  pain  is  much  more  severe.    In  viscera  covered  by  serous  mem- 
brane the  pain  is  dull  until  the  serous  membrane  is  reached,  when  it  becomes 
severe  and  lancinating.    Inflammatory  pain  is  slow  in  onset,  remains  in  one 
situation,  persists,  and  is  accompanied  by  other  signs  of  inflammation. 
Redness  is  due  to  the  increased  amount  of  blood.     In  the  early  stages  it  is 

[  bright,  and  returns  with  great  rapidity  after  the  relief  of  pressure,  showing  an 
active  circulation;  as  the  velocity  of  the  blood  stream  decreases,  the  redness 
becomes  more  dusky,  and  returns  more  slowly  after  the  removal  of  pressure. 

I  During  the  stage  of  stagnation  it  may  be  impossible  to  remove  the  color  by 
pressure.  In  avascular  tissues  the  redness  is  seen  at  the  edges  of  the  jiart. 
In  inflammation  of  the  iris  the  redness  is  absent  owing  to  the  amount  of  pig- 
ment  in  that  structure.    In  non -vascular  tissues  and  in  serous  membranes 

'  Ihe  inflamed  fiart  may  be  white;  when  a  number  of  red  corpuscles  have  been 

I  forced  into  the  tissues,  there  may  be  yellowish  discoloration. 

Svxiling  is  due  partly  to  the  dilatation  of  the  vessels,  but  princijally  to 

I  exudation  and  cell  proliferation.  It  varies  with  the  severity  of  the  inflam- 
mation and  Ihc  structure  of  the  part.  As  a  rule  the  amount  of  swelling  is  in 
inverse  proportion  to  the  severity  of  the  pain;  in  regions  covered  by  den.se 
fosda  the  swelling  is  more  marked  in  adjacent  [)arts,  as  is  illustrated  by  the 
pulluiess  of  the  back  of  the  hand  in  palmar  abscess.     The  swelling  pits  on 

[pressurr  {tdema)  and  varies  in  consi.stency,  being  soft  before  coagulation  of 
the  exudate,  and  becoming  harder  with  its  solidification  and  the  proliferation 
of  the  cells. 

Disordered  junrUmi  is  due  to  p.iin,  swelling,  or  to  chemical  changes  in  the 
cells.  It  may  be  expressed  as  increased  action  (frequency  of  micturition  in 
cystitis),  decreased  action  (small  amount  of  urine  in  nephritis),  or  absence  of 
action    (intestinal    paresis   in    ficritonitis). 

The  constitutional  symptoms  \-ary  according  to  the  cause,  severity,  and 
rxtent  of  the  inflammation,  and  the  part  involved.  In  the  milder  forms 
Cunstitutional  symptoms  arc  slight  or  absent.  In  specific  or  infective  inflam- 
mations the  general  symptoms  are  apt  to  be  more  violent  than  in  the  simple 
form.     Inflammation    of    serous    membranes    like    the    meninges,  pleura, 

lor    peritoneum,  nr  of    organs   like   the   brain   or   heart,    produce   serious 
itutional  symptoms.    The  most  common  constitutional  change  is  the 

^gfoup  of  symptoms  called  fever.    In  simple  iitflammaVvows  W  \s  A\ift  Vc>  ^«^ 
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absorption  of  fibrin  fcrnienl  liberated  by  the  degenerating  leukocytes;  and 
in  bacterial  inflammations  to  the  absorption  of  toxins.  Fever,  or  pyrexia,  is 
characteriz-ed  by  a  rise  in  temperature,  an  increase  in  the  frequency  of  the 
pulse  and  respirations,  headache,  backache,  general  muscular  soreness,  dry 
mouth,  coated  tongue,  imjaired  a]>iK-iite,  disordered  digestion,  constipation, 
scanty  high  colored  urine  containing  an  excess  of  urea  and  urates,  dryness 
of  the  skin,  thirst,  and  in  some  cases  delirium.  In  the  young  and  robust  the 
symptoms  are  apt  to  be  active  (sthenic  jever);  in  the  debilitated,  in  the  old,  and 
in  even  the  young  when  sufTicicntly  prolongctl,  they  are  apt  to  be  of  a  low  t>'pe 
and  associated  with  marked  exhaustion  (typhoid  state,  aslhtnic  or  adynamic 
fever). 

The  treatment  of  inflammation  consists  in  (i)  removal  of  the  cause,  (a) 
rest  of  the  part,  (3)  reduction  of  the  hyperemia,  (4)  promotion  of  absorption, 
and  (5)  constitutional  treatment. 

1.  Any  causative  irritatioa  should  be  removed,  e.g.,  a  foreign  body  in  the 
conjunctiva  producing  conjunctivitis,  a  stone  in  the  bladder  causing  cystitis. 
Micro-organLsms  arc  removed  by  proper  incisions  and  dwinfection, 

2.  Rest  should,  as  far  as  pos-siblc,  be  both  physical  and  physiological.  Rest 
diminishes  the  amount  of  blood  taken  to  the  part  and  prevents  the  irritation  of 
motion.  Physical  rest  is  obtained  in  arthritis  by  means  of  splints,  in  picurilis  by 
strapping  the  chest.  Physiological  rest  is  obtained  in  innammationsof  the  eye  by 
dark  glasses,  in  ncijhrilis  by  purgatives  and  diaphoretics,  in  inflammation  of  the 
brain  by  sedatives.  In  severe  inflammations  rest  in  bed  is  of  value,  in  that 
it  lessens  the  number  of  heart  beats,  and  thus  decreases  the  quantity  of  blocxl 
pumped  into  the  inflammatory  area.  Rest  may  be  secured  also  by  relaxation, 
e.g.,  extension  in  coxalgia,  semi-flexion  of  the  knee  in  inflammation  of  that 
joint. 

3.  Reduction  of  Hyperemia.^£/n'a/ifn  reduces  hyperemia,  lessens  pain, 
and  limits  exudation.  It  is  particularly  applicable  in  inflammations  of  the 
extremities,  but  may  be  used  also  in  other  regions,  e.g.,  raising  the  head  on  a 
pillow,  supporting  the  breast  by  a  bandage,  elevating  the  testicle  with  a  sus- 
pensory bandage. 

Local  blood  UUing  may  be  carried  out  by  punctures,  scarification,  incision, 
leeching,  and  cupping.  Aseptic  punctures  relieve  tension  by  allowing  blood 
and  exudate  to  escape,  and  are  useful  in  parts  which  are  greatly  swollen  and  in 
which  incisions  are  not  indicated.  Scari/icalum.  or  the  making  of  small 
superficial  incisions,  is  used  for  the  same  purpose.  Free  incisions,  entering 
deeply  into  the  inflammatory  mass,  arc  indicated  when  suppiuation 
is  threatened,  when  pus  is  actually  present,  and  when  the  tension  is 
so  great  that  gangrene  is  feared.    Leeches  are  rarely  used  because  there  are 
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^H  cleaner  and  better  ways  for  effecting  the  same  purpose,  i.e.,  the  removal  of 
^B  blood  and  exudate.  A  leech  is  placed  in  a  test  tube  tail  first,  and  the  tube 
'  applied  to  the  skin.  A  little  milk  or  blood  placed  on  the  skin  will  encourage 
a  backward  leech  to  bite.  A  leech  will  extract  from  a  to  4  drams  of  blood, 
after  which  it  drops  off.  It  should  not  be  applied  over  a  large  vein,  or  a  super- 
ficial nerve,  or  to  such  regions  as  the  scrotum  or  eyelids,  in  which  the  loose 
cellular  tissues  may  become  distended  with  extravasated  blood.  If  bleeding 
from  a  leech  bile  amtinues  too  long  and  cannot  be  controlled  by  pressure  or 

■  adrcnalin,  the  bite  may  be  excised  and  a  suture  inserted.  Continued  bleeding  is 
I  due  to  some  material  derived  from  the  leech  which  retards  the  coagulation  of 

■  blood.    Leeches  are  usually  applied  near  an  area  of  inflammation,  between 

■  it  and  the  heart.    .\  leech  bite  is  followed  by  a  permanent  scar.    Cupping  is 
used  to  draw  blood  up  under  the  skin  (dry  cupping),  or  to  remove  blood 

■  actually  from  the  tissues  (wet  cupping).  Dry  cupping  may  be  accomplished 
I  by  greasing  the  edge  of  a  glass,  and  igniting  a  small  piece  of  blotting  j>aijer, 

■  soaked  with  alcohol,  which  has  been  placed  in  the  bottom  of  the  glass.  As 
I  soon  as  the  flame  disap[xuirs,  the  etige  of  the  glass  is  pushed  into  the  skin; 
I  the  tissues  are  sucked  up  as  the  air  in  the  glass  cools  and  contracts.  There 
I  are  special  instruments  made  for  this  purpose,  in  which  a  vacuum  is  created 
I.  by  means  of  a  rubber  bulb.  The  bulb  is  emptied  of  air  and  the  glass  applied 
I  to  the  skin;  when  the  hand  is  removed  from  the  bulb,  the  tissues  are  pulled 

■  up  into  the  glass.     Wet  cupping  is  performed  in  the  same  manner  as  dry  cup- 
ping, except  that  the  skin  is  previously  scarified  or  punctured,  so  that  a  certain 

L  amount  of  blood  is  drawn  from  the  tissues.  The  "artificial  leech"  is  a  syringe- 
I  like  instrument  which  draws  blood  from  a  part  after  previous  scarification. 
■Because  of  its  hygroscopic  powers,  glycerin  may  be  used  for  depletion.    Cata- 

■  plasma  kaolini  is  an  official  preparation  intended  to  take  the  place  of  a  well 
I  known    pnxiuct.  and   is  composed  of  kaolin,  glycerin,  boric  acid,  thymol, 

■  methyl  salicylate,  and  oil  of  peppermint.  It  is  used  as  a  local  application 
a  to  reduce  inflammation  (Thornton). 

Cold  contracts  the  vessels,  acts  as  an  anesthetic,  and  is  widely  used 
t  in  the  early  stages  of  inflammation.  After  the  occurrence  of  exudation  cold 
I  hinders  the  evolution  of  the  process  and  prevents  absorption.    It  should 

■  be  applied  continuously,  not  intermittently.  If  intense  cold  is  used  for 
'  a  long  time,  it  may  result  in  sloughing;  it  should  be  used  with  the  greatest 

caution  at  the  extremes  of  life  and  in  the  debilitated.     Wei  cold  is  not  as  easily 
L  managi^d  as  dry  cold  ami  is  more  depressing  to  the  tissues,  but  is  very  useful  at 

■  the  on.tet  of  sthenic  inflammations.  Over  the  part  may  be  suspended  a  reser- 
B  Voir  filled  with  cold  water,  from  which  a  strip  of  gauze  acting  as  a  wick 
•^  rtcscentls  to  the  inflamed  jvirt  (sec  also  Fig.   73),     \(  VVxctc  \s.  «L\yieaL>^\v\ 
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the  skin,  the  siiluiiitn  sh<iuKi  be  sterile  or  antiseptic.  A  Kelly  pad  or  a  piece 
of  mackintosh  should  be  placed  beneath  the  part,  to  direct  the  fluid  into  a 
receptacle  beside  the  beil.  Cold  compresses  are  frequently  employed  in 
inflammations  of  the  eye.  Two  or  three  small  pads  of  gauze  are  put  on  a 
cake  of  ice;  as  soon  as  the  pad  which  has  been  placed  on  the  eye  becomes 
warm,  it  is  replaced  by  a  fresh  one,  and  the  old  one  is  placed  on  the  ice.  Cold 
may  be  generated  also  by  evapivrating  lotions,  such  as  lead-water  and  laudanum 
(i  oz.  each  of  liquor  plumhi  subacetatis  dilutus  and  tiiictura  opii  to  i  pint 
of  water),  equal  parts  of  aki)liol  and  water,  and  a  solution  of  ammonium 
chlorid  in  water  (i  to  3  drams  to  a  pint);  these  solutions  may  be  applied  by 
means  of  cloths  laid  on  the  part,  or  by  means  of  a  reservoir  and  wick  as  de- 
scribed alxjve.  Dry  cold  may  be  applied  by  means  of  tin  cans,  bottles,  bladders, 
etc.,  filled  with  ice  water,  or  by  the  rubber  ice  cap,  all  of  which  should  be  pro- 
tected by  a  covering  of  flannel.  An 
inflamed  part  may  be  covered  or  en- 
veloped with  a  coil  of  rubber  tubing 
(Fig.  54)  through  which  ice  water  is 
constantly  moving  by  syphonagc.  The 
same  principle  is  utilized  in  Leiler's 
tubes,  which  consist  of  a  coil  of  nar- 
row leaden  pipes  made  to  fit  various 
regions  of  the  body. 

Bier's  treatment  directly  antagon- 
izes the  principles  set  forth  above.  He 
believes  the  increased  number  of  leuko- 
cytes and  the  increased  amount  of 
bacteriolytic  blood  serum  to  be  helpful  rather  than  harmful,  and  therefore 
seeks  to  produce  a  "passive  hyperemia"  by  constriction  above  the  inflamed 
area,  or  by  a  suction  apparatus  (which  acts  like  a  cup)  in  regions  in  which 
constriction  is  inap|)!icable.  The  vacuum  apiiaraius  abo  draws  pus  and 
sloughs  from  an  inflamed  wound.  In  the  extremities  a  rubber  bandage  is 
placed  above  the  affected  part  and  drawn  tight  enough  to  retard  the  venous 
return,  without  interfering  with  the  arterial  circulation.  If  white  edema, 
coldness,  or  anesthesia  result,  the  constriction  is  too  tight.  The  bandage  re- 
mains in  place  a  number  of  hours  each  day,  sometimes  as  long  as  twenty-two, 
and  should  markedly  lessen  pain.  In  the  presence  of  suppuration  a  small  in- 
cision is  made  and  the  wound  is  not  packed  with  gauze.  The  pus  is  at  first 
increased  in  amount  and  then  rapidly  disappears.  The  method  appears  to 
be  of  some  value  in  mild  and  well  localized  infections,  but  distinctly  harmful 
in  virulent  and  sprca<ling.  inflammations.     It  is  suited  only  for  cases  which 
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are  under  constant  surveillance,  and  it  requires  some  skill  and  judgment  for 
its  proper  application. 
I  4.  Absorption  is  promoted  by  (a)  compression,  (b)  massage,  (c)  astringents 

and  sorl)efadenls,  (d)  heat,  (e)  douches,  and  by  (f)  counterirritation. 

(a)  Compresnim,  judiciously  applied  and  carefully  watched,  may  be  used 
in  the  first  stage  of  intlammalion  to  limit  the  swelling  and  give  the  paralyzed 
vessels  a  chance  to  recover  themselves.  Firm  compression  before  swelling 
has  fully  developed,  increases  pain  and  may  result  in  gangrene.  At  a  later 
period  it  hastens  absorption  and  is  a  measure  of  great  value.  In  acute  cases 
compression  should  be  elastic,  the  part  being  thickly  covered  with  loose  gauze 
or.  better,  cotton,  and  bandaged  from  the  end  of  the  extremity  to  abtjve  the 
point  of  inflammation.  In  the  terminal  stage  of  acute  inflammation  and  in 
subacute  and  chronic  inflammation,  firm  compression  with  a  thin  rubber 
bandage,  adhesive  plaster  strapping,  tampons,  or  a  shot  bag  is  frequently 
employed. 

(b)  Massage  finds  its  chief  value  in  the  treatment  of  subacute  or  chronic 
inflammation  about  joints.  Efjleurage  consists  in  rubbing  the  limb  with  the 
hand,  emphasis  being  placed  upon  the  upstroke  so  as  to  encourage  the  flow  of 
blood  and  lymph  from  the  part.  Pflrissage,  or  kneading,  and  tapolemcnl, 
or  tapping,  also  quicken  the  circulation  and  hasten  absorption.  Care  should 
be  exercised  in  advising  compression  and  massage  in  the  treatment  of  phle- 
bitis or  other  inflammations  in  which  there  is  danger  of  dislodging  a  clot,  and 
also  in  individuals  with  atheromatous  arteries  or  tuberculous  foci. 

(c)  AstringnUs  are  largely  used  for  the  treatment  of  inflammations  of 
mucous  membranes.  The  efficiency  of  lead-water  and  laudanum  depends 
partly  upon  the  astringent  effect  of  the  lead-water.  Silver  nitrate  is  a 
bland  astringent,  frequently  used  on  mucous  membranes;  it  coagulates  the 
superficial  albumen,  and  thus  forms  a  protective  shield  for  the  parts  beneath. 
Tincture  of  iodin  should  never  be  placed  on  acutely  inflamed  tissues, 
because  of  its  irritating  qualities,  but  it  is  often  employed  as  a  countcrirritant 
in  deep-seated  inflammations.  Its  power  of  causing  absorption  when  ap- 
plied locally  is  pnibably  slight,  although  it  is  often  used  as  a  sorbe- 
facirnt  in  the  form  of  an  ointment.  Ichthyol  enjoys  a  wide  reputation  for 
the  treatment  of  inflammation,  and  may  be  used  in  the  form  of  an  ointment 

^^■8  strong  as  50  per  cent.,  remembering,  however,  that  it  occasionally  produces 

^^nitation  of  the  skin;  or  it  may  be  used  as  a  spray  or  painted  upon  a  [urt,  in 

the  strength  of   1  dram  to  the  ounce  of   water.     Mercurial  ointment  is  often 

employed  in  clironic  inflammation.    If  used  for  any  length  of  time,  it  should 

be  dilated  one-half  or  one-fourth,  as  the  pure  ointment  may  vesicate  the 

Itin  or  result  in  salivation  of  the  patient.    Belladonna  ointment  is  another 
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valuable  remedy  used  to  assisl  absorption,  especially  when  ciimbined  with  equal 
parts  of  tchthyol,  mercurial  ointment,  and  vaselin  or  lanolin. 

(d)  Heat  is  rarely  used  in  the  first  stage  of  inflammation,  because  the 
amount  necessary  to  contract  the  vessels  is  t<x)  great  for  comfort;  that  which 
is  comfortable  to  the  patient  relaxes  the  tissues,  lessens  tension,  relieves  pain, 
assists  absoqjtion,  and  in  the  presence  of  bacteria  hastens  suppuration.  In 
inflammations  below  the  surface  it  acts  as  a  counterirritant  by  diverting 
blood  from  the  affected  part.  It  is  applied  as  fomentations,  poultices,  batlis, 
or  as  dry  heat.  The  jomtnUition ,  or  slupe,  is  a  piece  of  flannel,  spongiopiline, 
or  similar  material,  soaked  in  a  hot  liquid,  which  may  be  water,  lead-water 
and  laudanum,  turpentine  and  water,  etc.,  or  an  antiseptic  solution  {antiseptic 
jomcnlation).  The  flannel  should  be  wrung  out  until  almost  dry,  then  ap- 
plied to  the  part  and  covered  with  some  material,  such  as  wax  [wper  or  oiled 
silk,  which  will  retain  the  heat;  over  this  may  be  placed  a  hot  water  bag, 
which  is  refilled  as  often  as  may  be  necessary.  In  a  turpentine  stupe  from  i 
to  20  drops  of  turpentine  are  sprinkled  upon  the  flannel.  A  pmdtiu,  or  cata- 
plasm, is  used  when  heat  and  raoislure  are  desired.  Flaxseed  is  the  substance 
usually  employed,  although  arrow  root,  bread,  bran,  potatoes,  hops,  starch, 
slippery  elm,  turnips,  and  many  other  such  materials  may  be  used.  Charcoal 
poultices  are  sometimes  used  for  deodorizing  foul  ulcers.  The  selected  material 
is  made  into  a  thick  paste  with  hot  water  (yeast,  lead-water  and  laudanum,  or  an 
antiseptic  solution),  and  spread  ujxjn  muslin,  lint,  or  linen,  to  the  thickness  of  a 
fourth  or  half  inch.  The  raw  surface  of  the  poultice  is  covered  with  gauze,  or 
coated  with  olive  oil,  so  that  it  will  not  stick  to  the  skin,  while  oiled  silk  or  wa:( 
paper  is  placed  over  the  poultice  to  prevent  evaporation  and  loss  of  heat. 
The  poultice  should  be  changed  about  every  two  hours.  Poultices  should  never 
be  employed  where  there  is  an  ojjen  wound;  if  heat  and  moisture  are  desired 
in  such  cases,  as  for  the  separation  of  a  slough,  the  antiseptic  fomentation 
should  be  used.  A  general  warm  hath  is  sometimes  used  in  extensive  bums, 
and  partial  baths  are  occasionally  employed  in  badly  infected  wounds.  The 
sits  bath,  or  hip-bath,  is  of  value  in  pelvic  and  abdominal  inflammations. 
Dry  htnt  may  be  obtained  by  heating  sand  bags,  salt  bags,  cloths,  or  bricks; 
by  bottles,  cans,  bladders,  or  rubber  bags  filled  with  hot  water;  and  by  means 
of  rubber  or  leaden  tubing,  as  described  under  cold.  The  hot  air  apparatus 
(Fig.  55)  is  chiefly  employed  in  chronic  inflammatory  affections  of  joints. 
The  limb  is  wrap[->ed  in  lint  and  placed  in  the  apjaratus,  the  temperature  of 
which  may  be  raised  as  high  as  300°  F.  The  jart  may  be  baked  for  one  hour 
several  times  a  week. 

(e)  The  douche  is  a  stream  of  water  used  for  flushing,  for  conveying  medic- 
aments, or  for  the  mechanical  effect  produced  by  the  stream  directed  against  the 
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Hot  vaginal  douches  arc  of  great  valut-  in  pelvic  inflammations,  and 
;  are  useful  also  in  other  cavities  of  the  body.    The  "Scotch  douche"  is 
'  service  in  low  grade  chronic  inflammation;  it  consists  in  pouring  alternately 
'liot  and  cold  water  upon  a  part.    The  heat  relaxes  and  the  cold  contracts 
the  vesseb,  which  are  strengthened  by  this  form  of  exercise. 

(f)  Counttrirritotion  is  the  process  whereby  a  structure  is  affected  reflexly 
by  means  of  an  irritant  at  a  distant  point.  Irritanis,  such  as  silver  nitrate, 
tincture  of  iodin,  and  copper  sulphate,  are  sometimes  applied  to  stimulate  a 
sluggish  area  of  inflammation  into  activity.  Countcrirritation  relieves  pain, 
promotes  absorption,  and  is  used  principally  in  chronic  inflammation.    Blisters 


Fig.  5s.— Hot  air  apparatus 


m^ipaslici)  are  produced  by  confining  chloroform  beneath  oiled  silk  ora  watch 
I  by  croton  oil,  by  ammonia  mixed  with  an  equal  part  of  some  ointment 
land  by  cantharidal  collodiom  or  cantharidal  plaster  (fly  blister).    A  blis- 
ring  plaster  is  moistened  with  sweet  oil,  and  applied  after  the  skin  hiis  been 
veH,  and  washed  with  soap  and  water.    A  blister  usually  forms  in  from 
to  six  hours,  in  tender  skins  in  a  much  shorter  period;  it  should  be  punc- 
"hircd  with  an  aseptic  needle  and  dressed  with  a  bland  ornVxRcwV.    rtviVvm* 
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with  sUmulaling  liniments  do  good  by  their  counterirritation  and  massage 
Rubejacients,  e.  g.,  mustard,  spice,  or  capsicum  plaster,  and  turpentine  stupes' 
produce  redness  of  the  skin.  Mustard  plasters  come  already  prepared,  it 
being  necessary  simply  to  dip  them  in  warm  water  before  apphcation.  A 
mustard  plaster  may  be  made  by  mixing  equal  parts  of  mustard  and  flour, 
with  a  little  vinegar  or  water,  the  paste  being  spread  upon  a  cloth  and  covered 
with  gauze.  The  addition  of  the  white  of  an  egg  prevents  vesication.  When 
a  more  severe  form  of  cotmterirritation  is  required,  the  hot-iron  (actual  cautery), 
or  escharotics  {polentkl  cautery),  such  as  antimonial  ointment,  caustic  potash, 
or  arsenical  paste,  may  be  applied.  The  cautery-iron  is  heated  in  a  fire,  and 
in  an  emergency  may  be  improvised  from  a  telegraph  wire,  a  curling-iron,  or  a 
poker.  Much  more  convenient  is  the  Paquelin  thernwcautery  (Fig.  56). 
After  heating  the  platinum  point  (a)  over  an  alcohol  lamp,  benzine  vapor  is 
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Fig.  56.— ranticHn  Ihermocautcry. 


blown  from  the  bottle  into  the  point  by  the  rubber  bulb  (b),  care  being  taken 
to  keep  the  heated  piiint  higher  than  the  bi>ltle  lest  an  [•.\];losi<)n  occur.  The 
more  rapidly  the  bulb  is  squeezed,  the  hotter  will  be  the  lip.  For  counter- 
irritation  the  cautery  should  be  red  hot  and  allowed  to  touch  the  skin  lightly; 
it  should  not  be  used  over  a  bony  prominence,  a  large  nerve,  or  a  blood 
ves.scl. 

5.  The  Constitutional  treatment  dcfwnds  largely  on  the  indications 
present.  In  the  slightest  forms  general  treatment  may  not  be  needed;  in  the 
severer  forms  rest  in  bed,  liquid  diet,  and  proper  nursing  will  be  required. 


ken    \ 
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Venesection  is  rarely  employed  at  the  present  time.  It  should  never  be  used 
in  infancj',  old  age,  or  in  the  debilitated,  but  may  occasionally  be  indicated  to 
relieve  distention  of  the  right  heart,  or  to  lessen  the  amount  of  U>xin  in  the 
circulating  blood,  especially  when  followed  by  the  intravenous  injection  of  salt 
aolutkin.  Artmal  sedatives,  such  as  aconite,  veratrum  viride,  and  antimony, 
are  seldom  administered  in  surgical  inflammations.  Purgation,  especially  by 
calomel  and  salines,  is  almost  routine  treatment,  as  it  lowers  the  blood  pressure, 
drains  off  toxins  through  the  bowel,  and  clears  the  intestinal  tract  of  material 
which  may  be  absorbed  and  aggravate  the  symptoms.  Diaphoretics  are  not 
often  used,  as  when  they  are  indicated  in  septic  conditions,  profuse  sweats  are 
generally  present.  Diuretics,  such  as  calomel,  caffein,  squill,  digitalis,  sweet 
spirits  of  niter,  acetate  of  potassium,  and  above  all  large  quantities  of  water  by 
mouth,  by  rectum,  under  the  skin,  or  intravenously,  are  of  great  value  in  re- 
moving toxins  from  the  blood,  in  lowering  temperature,  and  in  reducing  blood 
pressure.  In  many  cases  it  will  be  necessary  to  give  drugs  to  control  pain 
(anodynes),  the  best  of  which,  if  the  conditi<m  is  to  last  but  a  short  time,  is 
opium  or  one  of  its  derivatives.  In  most  surgical  inflammations  pain  severe 
enough  to  prevent  sleep  calls  for  incision  and  drainage  of  the  affected  part. 
Nervousness  is  best  met  by  the  bromids,  and  sleeplessness  not  caused  by  pain 
by  sulphonethylmelhane  or  sulphonracthanc.  The  cold-tar  products  and  chlo- 
ral, because  of  their  depressing  c/Iects,  are  usually  to  be  avoided.  If  the  general 
temperature  be  high,  the  best  antipyretic  b  an  ice  cap  on  the  head,  and  general 
s|x>nging  with  ice  water,  or  equal  parts  of  alcohol  and  water;  drugs  should  be 
rarely  employed.  Persistent  fever  usually  means  that  further  search  for  the 
source  of  infection,  with  proper  incisions,  disinfection,  and  drainage,  should  be 
carried  out.  In  some  cases  stimulants,  such  as  alcohol,  strychnin,  ammonium 
carbonate,  and  digitalis  will  be  needed.  The  internal  remedies  for  hastening 
absorption  are  mercury  and  the  iodids.  especially  in  chronic  inflammation. 
The  same  rule  holds  good  in  the  general,  as  in  the  local,  treatment  of  inflam- 
mation, to  find  the  cause  and  trj'  to  remedy  it.  Many  cases  of  chronic  inflam- 
mution  &re  tuberculous,  syphilitic,  gouty,  or  rheumatic,  and  the  poor  results 
of  local  treatment  in  acute  inflammation  may  be  due  to  some  general  disorder, 
such  as  Bright's  disease  or  diabetes.  These  constitutional  affections  should. 
of  course,  receive  appropriate  treatment.  Tonics,  such  as  iron,  quinin,  and 
strychnin,  will  be  found  of  value  in  most  forms  of  inflammation,  both  acute 
and  chronic 

In  certain  inflammations  of  bacterial  origin  serotherapy  may  be  tried.    The 
scrum   ircatnjctit  of  s|iecific  diseases  is  referred  to  in  subsequent  (xiges,  it 
bring  necessary  in  this  place  merely  to  call  attention  to  the  great  value  of 
antitoxin  in  diphtheritic  inflammations. 
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REPAIR. 

Destroyed  tissue  is  usually  replaced  by  fibrous  tissue  (repair),  and  not  by 
the  highly  specialized  cells  characteristic  of  the  tissue  {regeneration).  Repair 
takes  place  most  readily  in  healthy  tissues  which  have  been  carefully  brought 
together  and  put  at  rest.  Infcctiort,  strong  antiseptics,  separation  of  the 
tissues,  motion,  and  many  constitutional  diseases,  prominent  among  which 
are  syphilis,  tuberculosis,  nephritis,  and  diabetes,  retard  repair. 

The  first  of  the  phenomena  of  repair  are  identical  in  character  with  those 
of  inflammation,  the  chief  didcrcncc  being  in  the  inlcnsity  of  the  changes, 
hence  the  absence  of  clinical  signs.  Inflammation  is  a  pathological  process 
that  may  or  may  not  end  in  repair,  which  is  a  physiological  process.  There 
is  a  slight  dilatation  of  the  vessels,  with  the  exudation  of  liquor  sanguinis,  and 


Fic.  57.— Karyokincsis,  or  indirect  cril-riivision  (Zicelcr*;  a,  cell  with  nucleus  in  <juirs- 
cent  stale.  The  nucleus  contains  nucleoli  and  a  network  of  threads;  f>,  formation  of  coarse 
chromatin  threads  in  nucleus;  ,-,  disappearance  of  nticleolus  and  membrane  of  nucleus; 
arraneemcnt  of  threads  in  loops  formina  the  "  rosette;"  d,  angles  of  loops  directed  towanJ 
the  poles  of  the  cell,  which  are  formed  of  achromatic  threads;  e,  beginning  division  of  the 
cell;  this  is  followed  by  a  gradual  return  of  the  nucleus  to  the  quiescent  state  (ai. 


the  escape  of  many  leukocytes  and  a  few  red  cells  and  blood  plaques.  The 
Icukocj'tes  devour  and  remove  divitalizcd  cells  and  bl(X)d  clot.  The  fixed  con- 
nective tissue  cells  and  the  cndnthchal  cells  proliferate  by  the  iiuiirect  method 
{mitosis,  or  karyokinesis).  in  which,  instead  of  simple  segmentation,  cell  division 
is  precedetl  by  changes  in  the  nucleus  (Fig.  57).  These  new  cells  are  called 
fibroblasts,  or  indifferent  cells,  and  form  a  mass  called  indifl'erent  or  ewfcrjwiic 
tissue.  The  leukocytes  wander  back  into  the  circulation  or  are  devoured  by 
the  fibroblasts.  From  the  walls  of  the  capillaries  little  buds  of  protoplasm 
shoot  out,  which  unite  with  similar  processes  from  other  vesseb  and  become 
canalized,  i.e.,  form  new  capillaries;  thus  vascularization,  or  organization,  of 
the  mass  is  brought  aboul,  and  Ihe  new  tissue  is  spoken  of  as  granulation  tistxie. 
^^  In  regeneration  the  parcncJiyma  cells,  or  specialized  cells,  c)f  a  tissue  or  organ 
^H  also  proliferate.  The  fibroblasts  elongate  and  develop  fibrilltc,  which  interlace 
^Band  form  fibrous  tissue  (dcatricial  or  scar  tissue).    Fibrous  tissue  is  at  first  rtrd, 
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but  later  contracts,  compresses  the  newly-formed  capillaries,  and  thus  in  the 
course  of  time  becomes  dense,  hard,  and  white.  In  wounds  involving  the 
skin  or  mucous  membrane  the  gap  at  the  surface  is  covered  with  epidermis, 
which  grows,  not  from  the  granulation  tissue,  but  from  the  epithelium  at  liie 
margins  of  the  wound. 

When  an  incised  wound  heals  without  sui)puralion,  the  process  is  called 
hfaling  by  first  intention,  or  primary  uniim.  The  bleeding  is  checked  by  small 
dots  in  the  mouths  of  the  vessels,  and  the  wound  margins  are  glued  together 
by  the  fibrin  of  the  extra vasated  blood.  Thesmall  amount  of  devitalized  tissue 
and  blood  clot  is  soon  absorbed,  and  healing  progresses  as  described  above. 
Healing  by  second  intention,  or  by  granulation,  occurs  when  the  lips  of  a  wound 
are  separated  as  the  result  of  infection  or  the  loss  of  a  large  amount  of  tissue. 
In  the  fomier  instance  the  dead  tissue  is  gotten  rid  of  by  sloughing  or  suppura- 

'  Hon.  Many  of  the  fibroblasts  are  separated  from  their  fellows  by  the  pepto- 
gcnic  action  of  the  toxins  on  the  intercellular  substance,  and  arc  discharged  from 
the  wound  as  pus  cells.  The  mass  of  cells  which  remains  becomes  vascularized, 
fnrming  granulation  tissue.  Each  granulation  is  made  of  a  series  nf  capillary 
loops  surrounded  by  and  nourishing  fibroblasts.  The  fibroblasts  multiply. 
new  capillaries  arc  formed,  and  finally  the  cavity  is  filled.  As  the  granu- 
lations grow  upward  the  fibroblasts  at  the  bottom  of  the  cavity  become  fibrous 

.tissue,  which  contracts  and  lessens  the  size  of  the  healing  area.  In  the  mean- 
time the  epithelium  at  the  edges  of  the  wound  has  been  creeping  inward  by  a 

I  proliferation  of  its  cells  (rpidermization),  but  the  new  cuticle  does  not  contain 
hair  follicles,  sweat  glands,  or  sebaceous  glands.  If  granulations  grow 
above  the  level  of  the  skin  (exuberant  granulations,  or  proud  flesh),  epithelial 
pnnliferation  is  checked  until  the  granulations  are  removed.  These  granu- 
lations arc  usually  large,  pale,  flabby,  and  edematous.  When  two  clean 
granulaling  surfaces  unite  after  being  brought  together,  healing  by  third  inten- 
tion is  said  to  occur.    Healing  by  organization  of  a  blood  clot  is  seen  where 

1  a  canty  is  filled  with  an  aseptic  blood  clot.  The  process  differs  in  no  respects 
frum  thatwhicli  has  already  been  described.  The  clot  acts  as  a  scaffolding 
for  the  granulations  and  is  gradually  absorbed.  In  the  repair  of  non-vascular 
tissue  leukocytes  and  serum  come  from  adjacent  tissues.  In  the  cornea  the 
wound  is  at  first  glued  together  by  fibrin,  which  is  later  replaced  by  pniliferated 
a>meal  cells.  In  a  very  trivial  injur)'  the  resuhing  tissue  may  be  transparent; 
in  a  severe  injurj-  fibrous  tissue  forms  and  an  opaque  scar  results.  In 
wounded  cartilage  much  llie  same  process  takes  place,  but  the  cartilage  cells 
make  little  cfTort  at  regeneration,  and  the  resulting  cicatrix  is  always  fibrous 
tissue. 
Skin  and   mucous  membrane  are  repaired  by  fibrous  tissue  coveted  b*^ 
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epithelium;  the  deeper  layers  of  the  skin,  the  hair  follicles,  and  the  sebaceous 
and  sweat  glands  are  not  regenerated.  Wounds  involving  the  cuticle  alone 
are  not  followed  by  permanent  scars;  those  which  pass  into  or  through  the 
deep  skin  leave  a  permanent  scar.  The  pathological  changes  that  may 
take  place  in  scars  are:  Rvcfssive  cmttraiHon,  which  is  frequently  seen  after 
extensive  bums,  especially  about  joints.  In  these  cases  liberation  of  the  parts 
by  proper  incisions,  and  filling  the  resulting  gap  by  a  plastic  operation,  is  to  be 
considered.  In  the  various  canals  of  the  body  contraction  results  in  stric- 
ture. Hyperplasia  oj  scar  tissue,  or  false  keloid,  is  occasionally  encoun- 
tered after  bums,  although  it  may  occur  in  any  cicalruc,  especially  in  the  colored 
race.  It  forms  a  heaped -up  pinkish  mass,  often  covered  with  bright  red 
vessels.  (For  treatment  see  chapter  on  skin.)  Painjul  scars  are  due  to  the 
pressure  of  the  contracting  tissue  on  a  nerve  filament.  Relief  is  obtained  by 
excising  the  painful  area,  or  by  finding  and  excising  tJie  involved  nerve.  Owing 
to  lack  of  nourishment,  scars  are  prone  to  ulceraic;  such  ulcers  are  difficult  to 
heal  and  occasionally  develop  into   epithcliomata   {Marjolin's  ulcer). 

Blood  vessels,  after  division  or  Ugation,  are  closed  by  clot,  which  is  finally 
replaced  by  fibrous  tissue.  After  aseptic  ligation  it  is  claimed  that  healing 
may  occur  without  the  formation  of  a  thrombus.  Repair  of  tendon  and  muscle 
takes  place  by  fibrous  tissue,  but  stri[)ed  muscular  fiber  may  regenerate  after 
trivial  wounds.  Bone  is  repaired  by  bone  (Chap.  xix).  Nerves  may  regener- 
ate (Chap.  xvii).  Regeneration  of  the  brain  and  spinal  cord  is  possible 
(Chap,  xxi,  xxii.)     Lymphatic  tissue  and  glandular  organs  may  regenerate. 
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Suppuration  is  the  fiqucfaction  of  the  products  of  inflammation,  the  fluid 
thus  resulting  being  called  pus. 

The  cause  of  suppuration  is  almost  invariably  infection  with  bacteria.  The 
furuloid  material  resulting  from  the  injection  of  sterile  irritants,  such  as  mer- 
curj'  and  croton  oil,  is  theoretically  not  pus.  Constitutional  diseases  which 
lower  the  resistance  of  the  tissues,  especially  diabetes  and  nephritis,  predispose 
lo  suppuration.  Locally,  injuries  in  which  the  tissues  are  bruised  or  lacerated, 
are  prone  to  suppurate. 

The  Pyogenic  or  Pus  Producing  "BtiCimeL.— The  staphylococcus  pyogents 
aureus  is  the  most  common  organism  generating  pus.  It  produces  golden- 
yellow  colonics  on  culture  media,  and  usually  causes  a  limited  infection  which 
is  walled  in  by  cell  barriers;  it  may.  however,  be  found  in  spreading  suppura- 
tions and  produce  fatal  results.  The  staphylococcus  pyogenes  albtts  and  the 
staphylococcus  pyogaits  citreus  arc  varieties  of  the  staphylococcus  pyogenes 
aureus.  The  former,  which  is  probably  identical  with  the  staphylococcus 
epidermidis  albus,  shows  a  white  color  in  its  growth,  and  is  commonly 
found  in  stitch  abscesses,  the  normal  habitat  of  the  organism  being  upon  and 
in  the  crypts  of  the  skin;  the  latter  organism  produces  a  lemon-yellow  color. 
The  streptococcus  pyogenes  causes  spreading  inflammations,  widespread 
suppuration,  and  serious  constitutional  symptoms.  The  streptococcus  of 
erysipelas  is  believed  lo  be  identical  with  this  organism.  The  bacillus  colt 
ecmmums  normally  exists  in  the  intestinal  canal,  and  is  responsible  for  most 
of  the  suppurative  lesions  found  in  the  abdomen.  It  gives  rise  to  a  character- 
istic fecal  odor  and  may  generate  gas.  The  bacillus  pyocyaneus  is  frequently 
present  in  wounds  and  ulcers  which  are  not  dressed  regularly;  it  produces 
grren  or  blue  pus  and  is  of  little  significance,  although  a  few  cases  of  general 
infection  have  been  reported.  Other  fiathogenic  organisms  occasionally  foimd 
in  suppurative  processes  are  the  staphylococcus  cereus  albus,  staphylococcus 
eereus  jiavus,  staphylococcus  flavtscens,    micrococcus   tetragenus.   micrococcus 

ogenes  tenuis,  gonococcus,  pneumococcus,  and  the  bacillus  oj  typhoid  |euet 
Non-ijathogcnic  saprophytes    cause   putrefactive  cWn^  wv  \wi\  •vovccv^*- 

85 


r 


86 


SUPPURATION. 


Theoretically  Ihe  bacillus  oj  tuberculosis  and  the  ameba  coli  (the  cause  of 
tropical  dystnter)'  and  hepatic  abscess)  originate  not  true  pus,  but  a  purutoid 
material. 

Pyogenic  bacteria  usually  enter  the  tissues  through  wounds;  they  may, 
however,  make  their  way  through  the  hair  follicles,  sebaceous  glands,  or  sweat 
ducts.  Wlien  suppuration  occurs  in  a  subcutaneous  lesion,  such  as  a  hema- 
toma, micro-organisms  reach  the  area  by  way  of  the  blood,  probably  having 
entered  the  circulation  through  the  tonsils,  the  lungs,  or  the  intestinal  canal. 


^. 


^C 


Fin.  s^l.  —  ruA  from  an  acuie  abticcsA  at  time  of  cvactiation.  Drird  and  treated 
with  methyl  violet.  X  700.  Vm  curptisclrs.  between  which  may  be  »ecn  the  thin 
film  of  coagulated  albuminoid  material.  Pair  of  micrococci.  Diplococcus.  Chain* 
of  micrococci.    .Streptococci.    Selaof  four.    Tetrads.     (Mnullin  after  Woodhead.) 

The  pathology  of  suppuration  is  that  of  inflammation,  plus  the  peptonizing 
influence  of  pyogenic  bacteria,  i.e.,  by  means  of  enz)'mes  they  digest  or  liquefy 
the  intercellular  portion  of  the  inflammatory  exudate.  Staphylococci  and 
other  nrgani.sms  of  low  virulence  give  the  inflammatory  exudate  about  the 
area  of  infection  a  chance  to  organize  and  form  a  barrier  to  further  dissemina- 
tion, thus  an  abscess  is  formed.  Organisms  of  high  virulence,  such  as  the  strep- 
tocvccus.  prevent  coagulation  of  the  exudate,  and  the  infection  quickly  spreads 


I  far  and  wide.     The  same  result  may  ensue  with  less  virulent  bacteria  when 

rike  tissues  have  little  resistance. 

Pus  consists  of  liquor  puris  and  pus  cells.  Liquor  puris  consists  of  the  lique- 
fied intercellular  exudate  and  microbic  products.  The  pus  cells  are  the  dead 
and  dying  leukocytes  and  the  connective  tissue  cells. 

Varilies  of  Pus. — Normal,  heallhy.  or  landablt  pus  is  best  illustrated  by  that 
which  is  found  in  staphylococcic  infections;  it  tends  to  remain  localized,  and  the 
tissues  from  which  it  comes  quickly  recover  after  thorough  drainage  has  been  es- 
tablished. It  is  a  greenish-white,  creamy  fluid,  without  odor,  alkaline  in  reaction, 
and  of  a  specific  gravity  of  1030.    Sanious  pus  is  mixed  with  blood,  and  is  some- 

.  times  se«n  in  caries  and  carcinoma.     Malignant  or  ichorous  pus  is  watery, 

'acid,  and  very  irritating  to  the  tissues.     Blue  pus  is  due  to  the  bacillus  pyocy- 
aneus,  orange  pus  to  hcmatoidln  crystals  the 
result  of    degeneration   of  red  blood   corjius- 
clcs,    and   stinking   pus   to    the    bacteria   of 

I  putrefaction   or   the   bacillus   toll   communis. 

rConcrtlf  or  jibrincus  [lus  contains  flakes  of 
lymph;  serous  pus,  a  large  quantity  of  serum; 
and  muco-pus,  mucus.  Gas  producing  pus  is 
due  to  the  bacteria  of  putrefaction,  bacillus  of 

■tnalignant  edema,  bacillus  aerogenes  capsula- 
tus,  bacillus  coli  communis,  or  to  communica- 
tion with  one  of  the  air-containing  viscera,. 
Tuberculous,  scrojulous,  caseous,  or  curdy  pus, 

f  found  in  tul)crculous  processes,  and  gummy 
pus,  the  result  of  a  degenerating  gumma,  are  not,  strictly  speaking,  pus. 

An  abscess  is  a  "circumscribed  cavity  of  new  formation  containing 
pus."    Suppuration   begins   in   the  center  of    the  inflammatory  area,  and 

LBleadily  extends  by  melting  down  the  surrounding  embryonic  tissue.    An  ab- 

'•cess  nl  this  stage  exhibits  five  z<ines:  (1)  The  pus,  (2)  a  zone  of  meltingdown 
embryonic  tissue,  (3)  a  zone  of  inflammatory  tissue  filled  with  leukocytes, 
fibrviblasts,  and  thrombosed  vessels,  (4)  inflammatory  tissue  containing  many 
leukocytes,  with  the  blood  stream  in  the  stage  of  retardation,  and  (5)  a 
sne  of  artivc  hyix-reniia  with  beginning  exudation  (Fig.  59).  These  zones 
acreasc  in  size  as  the  abscess  enlarges,  not  in  mathematical  circles,  but  in  the 
direction  of  least  resistance,  until  finally  the  abscess  reaches  the  suriaccoracavity 

^and  empties  itself.    The  tissues  at  the  surface  pass  through  the  various  stages 
inflammation  and  Hquefy.  until  ultimately  nothing  remains  but  a  very  thin 

llaycr  which  is  pushed  up  by  the  pus  below  (pointing),  giving  the  abscess  a 

'chatact eristic  acuminate  appearance.     When  this  thin  layer  of  tisavic  bccmtosst 
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liquefied,  the  abscess  "bursts"  and  spontaneous  evacuation  occurs.  After 
an  abscess  has  em()tied  itself  or  has  ceased  to  spread,  the  inflammatory  phenom- 
ena subside,  and  the  embrj'ijnic  tissue  forming  its  walls  is  organized  into 
granulation  tissue;  at  this  stage  the  zones  of  an  abscess  are  (i)  the  pus,  (2) 
zone  of  granulation  tissue,  (3)  fibrous  tissue,  (4)  slightly  hyperemic  normal 
tissue  (Fig.  59). 

The  varieties  of  abscesses  are  many,  and  may  be  designated  according  to 
the  structure  involved,  as  lacunar,  involving  a  lacuna  of  the  urethra,  jvllicular, 
involving  a  follicle,  psoas,  traveling  in  the  psoas  sheath,  thecal,  involving  a 
tendon  sheath,  bursal,  involving  a  bursa,  hrain,  pulmonary,  etc.  According  to 
duration  an  abscess  may  be  acute  or  phkgmtmous,  or  chronic  {congestive,  cold, 
strumous,  lymphatic,  caseous,  cheesy,  or  tuberculous).  Other  terms  used  to 
describe  abscesses  are,  circumscribed  (isolated  by  granulation  tissue);  diffuse 
(infiltrating  the  tissues);  gravitating,  wandering,  or  hypostatic  (traveling  from 
one  point  to  another,  e.g.,  psoas  abscess);  diathetic,  or  constitutional  (due 
to  some  constitutional  disorder);  symptomatic  (constituting  a  sign  of  another 
disease);  critical,  or  consecutive  (occurring  during  an  acute  disease);  atheromat- 
ous (occurring  beneath  the  intima  in  endarteritis);  canalicular  (communicat- 
ing with  a  duct);  gangrenous  (the  surrounding  parts  become  gangrenous); 
tympanitic,  or  emphysematous  (containing  gas);  encysted  (limited  by  ad- 
hesions in  a  serous  cavity);  /Vfai.  or  j/<rforaf<:o(«  (communicating  with  the 
bowel);  hematic  (containing  broken  down  blood);  tropical  (in  the  liver  follow- 
ing amcebic  dysentery);  margitMl  (near  the  margin  of  the  anus);  pyemic, 
metastatic,  embolic,  mtdtiple,  or  miliary  (due  to  septic  emboli);  milk  (in  the 
breast  of  a  nursing  woman);  shirt-stud  (the  cavity  of  a  deep  abscess  communi- 
cates with  a  superficial  abscess  by  a  narrow  sinus);  perforating  (breaking  into 
some  cavity);  ossifluent  (due  to  diseased  bone);  secondary,  or  sympathetic 
(occurring  some  distance  from  the  infecting  lesion,  e.g.,  abscess  of  axilla 
after  infected  finger);  urinary  (due  to  extravasated  urine);  residual,  or 
Paget s  abscess  (recurring  months  or  years  later);  syphilitic,  or  gummatous 
(due  to  syphib's);  Brodie's  (tuberculous  abscess  near  the  epiphyseal  line  of 
a  long  bone);  super flcial  (above  the  deep  fascia);  and  deep  (below  the  deep 
fascia). 

The  S3rmptoms  of  an  acute  abscess  are,  (i)  the  local  symprtoms  of  inflam- 
mation, plus  fluctuation  and  pointing;  (a)  pressure  syrmptoms;  and  (3)  con- 
stitutional symptoms. 

1.  The  local  symptoms  of  inflammation  all  become  intensified;  the  swelling 
is  greater,  edema  more  marked,  heat  more  api)arent,  redness  more  dusky, 
pain  more  severe  and  often  throbbing  in  character,  and  the  function  of  the 
part  is  lost  or  greatly  impaired.    As  the  abscess  matures,  signs  of  fluctuation 
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manifest  themselves;  the  abscess  becomes  acuminate,  pointing  occurs,  and 
spontancrius  evacuation  follows. 

3.  The  pressure  symptoms  dejx^nd  upon  the  size  and  seat  of  the  abscess; 
thus  an  abscess  of  the  brain  ()roduces  symplums  of  compression  of  the  brain, 
an  abscess  of  the  tonsil  interferes  with  swallowing,  and  an  abscess  of  the  neck 
may  interfere  with  breathing.  Occasionally  blood  vessels  are  pressed  upon,  or 
even  ojjened  by  the  corroding  action  of  the  pus. 

3.  The  consliluiional  symptoms  vary  from  a  slight  rise  in  temf)erature 
to  the  severer  grades  of  septicemia  or  even  pyemia  (q.v.).  Leukocytosis 
occurs  when  there  is  free  absorption  of  the  to.\in  and  active  resistance  of 
the  tissues.  It  may  be  absent  in  trivial  suppurations,  in  very  severe  forma  1 
in  which  all  resistance  is  overcome,  and  in  those  abscesses  of  a  subacute  nature 
which  are  thoroughly  walled  in  by  fibrous  tissues. 

The  diagnosis  of  a  superficial  abscess  is,  as  a  rule,  easily  made.  A  suspected 
near  a  large  blood  vessel  should  always  be  carefully  investigated,  in 
order  to  avoid  the  calamity  of  opening  an  aneurysm.  .\n  abscess  lying  over 
an  artery  will  be  raised  with  each  pulsation  of  the  heart;  the  pulsation  of  an 
aneurysm  is  in  all  directions,  so  that  its  enlargement  will  be  felt  when  it  is 
grasped  from  above  downward,  as  well  as  fnim  side  to  side.  Placing  two 
fingers  near  together  uj>on  the  mass,  and  obscr\'ing  whether  they  are  simply 
raised  (abscess),  or  raised  and  separated  (aneurj'smi,  with  each  pulsation  of 
the  heart,  is  occasionally  useful.  In  some  cases  changing  the  position  of 
the  patient,  so  that  the  mass  will  fall  away  from  the  artery,  will  be  of  value 
(see  aneurysm).  In  doubtful  cases  a  fine  trocar  or  aspirating  needle  will 
settle  the  diagnosis.  Lipomata  and  small- celled  sarcomata  not  infrequently 
praaent  pscudofluctuation,  and  a  cyst  actually  fluctuates;  in  these  conditions, 
however,  the  absence  of  inflammatory  phenomena,  and  the  aspirating  needle 
if  necessary,  will  dispel  all  doubt. 

The  treatment  is  incision,  disinfection,  and  drainage,  with  such  con- 
stitutional measures  as  may  be  demanded;  in  any  case  tonics  are  beneficial. 
The  prophylactic  treatment  consists  in  the  thorough  disinfection  of  all  abrasions 
ond  wounds.  In  severe  inflammations  early  incision  will  occasionally 
prevent,  or  at  least  limit,  the  formation  of  pus.  Suppuration  is  often  encouraged 
when  it  is  known  to  be  inevitable,  by  the  application  of  antiseptic  fomentations. 
When  pus  is  once  formed,  the  part  should  be  incised,  with  antiseptic  precautions, 
at  a  point  most  suitable  for  subsequent  drainage.  The  interior  should  generally 
be  explored  with  the  finger,  and  in  many  cases  it  will  be  found  possible  to  rc- 
lovc  the  cause,  e.g.,  an  inflamed  appendix  or  carious  bone.  The  abscess 
should  not  be  squeezed,  but  as  a  rule  it  should  be  washed  out  with  an  antiseptic 
•oiution.    Curettage  is  usually  undesirable.    Drainage  ■ma-^-  \^c  t^«.c\.»!A  \v>j 
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tubing,  gauze,  or  strips  of  rubber  tissue.  Dressings  should  be  changed  fre- 
c|ucct]y  and  the  part  kept  at  rest.  Heat  is  often  grateful  to  the  piatient.  If 
there  is  pain  severe  enough  to  interfere  with  sleep,  or  if  the  fever  persists,  it 
will  usually  be  found  that  drainage  is  insulTicient  and  that  a  larger  incision  is 
indicated.  \Vlicn  an  abscess  is  situated  in  a  dangerous  region,  such  as  the 
neck,  one  may  employ  Hiltmi's  method,  i.e.,  the  skin  and  deep  fascia  are  incised, 
and  after  a  director  has  been  pushed  into  the  cavity,  a  pair  of  closed  hemo- 
static forceps  i.s  passed  along  the  groove,  then  opened,  and  withdrawn  while 
open  so  as  to  dilate  or  tear  the  slruclurcs.  In  some  cases  a  counteropening 
is  desirable  for  better  drainage,  or  for  through  and  through  irrigation.  This 
is  made  by  pushing  a  pair  of  forceps  against  the  opposite  wall  of  the  abscess, 
and  culling  down  ufxin  the  end  with  a  knife.     (For  Bier's  treatment  see  p.  76.) 

Chronic  abscesses  may  be  syphilitic  in  origin;  they  may  occur  as  the  result 
of  infection  witli  pyogenic  organisms,  the  abscess  wall  having  become 
fibrous  tissue;  they  may  occur  in  the  liver  as  the  result  of  infection  with  the 
amceba  coli,  or  in  the  pelvis  as  the  result  of  infection  with  the  gonococcus; 
and  they  may  occur  in  the  brain.  The  term  chronic,  however,  as  usually  em- 
ployed, means  tuberculous, and  it  is  with  such  that  we  shall  deal  under  this  head- 
ing. The  abscess  is  formed  by  the  Uquefaction  of  tuberculous  tissue  (see  tuber- 
culosis), and  although  it  may  occur  in  any  portion  of  the  body,  it  is  most  fre- 
quently found  in  connection  with  bones,  joints,  and  lymphatic  glands. 
The  contents  is  not  true  pus,  but  a  ycUowish-while  fluid  containing 
cheezy  ma.sses  of  broken  down  tissue,  coagulated  fibrin,  a  few  cells 
undergoing  fatty  degeneration,  and  frequently  cholcsterin  crystals;  there 
are  no  pyogenic  organisms,  and  few  or  no  tubercle  bacilli,  although  in- 
jection of  the  fluid  into  guinea-pigs  ])roduces  miliary  tuberculosis.  The 
abscess  wall  is  composed  of  two  layers,  the  inner  {Volkiininrt's  layer)  consists 
of  large  flabby  granulations,  grayish -yellow  or  purplish  in  color,  containing 
miliary  tubercles,  and  is  easily  detached  from  the  outer  layer,  which  is  composed 
of  dense  fibrous  tissue  (pyogenic  or  prophylactic  membrane). 

The  abscess  forms  without  inflammatory  symptoms,  hence  the  term  cold. 
Pain,  when  present,  is  due  more  to  pressure  u(->on  surrounding  parts  than  to  the 
disease  process  itself.  The  skin  may  be  paler  than  normal  [while  swelling) ; 
while  softening  and  fluctuation  are  usuaUy  quite  evident,  owing  to  the  absence 
of  inflammatory  infiltration.  As  the  cause  of  trouble  is  often  deep,  tuber- 
culous pus  is  prone  to  make  its  way  beneath  rlense  fascia;,  and  to  appear  on 
the  surface  at  a  point  far  distant  from  the  original  focus.  In  tuberculosis  of 
the  dorsolumbar  spine  pus  may  appear  in  the  lumbar  region,  iliac  region, 
perineum,  or  in  the  thigh.  When  a  tuberculous  abscess  suddenly  makes  its 
appearance  on  llie  surface,  it  has  usually  come  from  a  distance  and  broken  its 
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way  through  some  resistant  structure,  as  its  formation  geneniUy  occupies 
weeks  or  months.  An  untreated  tuberculous  abscess  may  reach  the  surface 
and  evacuate  itself;  it  may  become  walled  in  by  fibrous  tissue  and  remain  un- 
changed for  years,  the  contents  becoming  putty-like  in  consistency  or  under- 
going calcification;  or  the  pus  may  be  absorbed  and  the  area  occupied  by  fibrous 
tissue.  When  such  an  area  again  becomes  active,  it  is  called  a  residual  abscess. 
ConstittUioruil  symptoms  may  be  absent.  Progressive  loss  of  weight  with 
pallor  is  very  frequently  absent  in  uncomplicated  tuberculous  abscesses,  and 
there  is  no  leukoc)1osis.  After  a  tuberculous  abscess  bursts  and  becomes 
infected  with  other  organisms,  the  discharge  is  thick,  purulent,  and  increased 
in  amount,  and  constitutional  symptoms  are  present.  The  constitutional 
changes  arc  those  of  hectic  fever  and,  if  the  suppuration  is  long  continued, 
amyloid  disease. 

Hectic  jever  occurs  only  when  there  is  mixed  infection;  it  may  be  found 
not  only  in  the  tuberculous,  but  in  any  case  in  which  there  is  protracted 
suppuration.  It  is  due  to  the  persistent  absorption  of  toxins,  and  is  character- 
ized by  a  daily  afterrnxm  rise  in  the  temjierature,  at  which  time  the  cheeks 
become  flushed  {hectic  flush),  the  eyes  bright,  and  the  pulse  quickened;  during 
the  night  the  temperature  falls  rapidly  with  profuse  sweating  (night  sweat); 
and  the  patient  soon  becomes  weak  and  emaciated. 

Amyloid  disease  {albuminoid,  lardauotis,  waxy,  or  colloid  degeneralion)  finally 
sujjervenes.  The  cause  of  this  condition  is  not  known ;  it  may  be  due  to  the 
chronic  toxemia,  or  to  the  discharge  draining  from  the  blood  alkaline  salts. 
At  any  rate  the  walls  of  the  capillaries  and  arterioles  become  infiltrated  with  an 
albuminoid  or  waxy  material,  and  the  change  gradually  s()rcads  to  the  viscera, 
especially  the  spleen,  Uver,  and  kidneys.  The  mucous  membranes,  particu- 
^^B  Iftriy  thoseof  the  intestines,  likewise  are  frequently  involved.  The  affected  organ 
^^Bt  large,  pale,  heavy,  and  sm(x>th.  Owing  to  the  changes  in  the  intestinal 
^^biucous  membrane,  disorders  of  digestion  and  diarrhea  are  present.  The 
^^Fcadirxia  is  due  j)artly  to  the  prolonged  suppuration  and  partly  to  the  visceral 
[  changes.  The  diagnosis  is  easily  made,  when  in  the  course  of  a  pro- 
longed suppuration,  the  spleen  and  liver  enlarge,  and  there  is  diarrhea  and 
I  polyuria.  \^ith  albumin,  and  amyloid  casts  giving  the  iodin  reaction.  The 
'  time  nea-ssary  for  llic  production  of  amyloid  disease  varies  within  wide  limits; 
probably  the  shortest  time  in  which  such  changes  can  su[)er\'ene  is  three 
months.  Amyloid  disease  should  be  prevented  by  the  active  treatment  of 
chronic  suppuration.  Its  onset,  although  serious,  is  an  indication  for.  rather 
lan  a  contraindication  to.  ojicralion,  as  the  process  may  be  checked  in  its 
tyirly  stngi*. 
The  diagnosis  of  a  cold  alisccss  is  made  by  it8chroiviccfiUc^,\^«.^'»^^«. 
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of  inflammatory  symptoms,  and  frequently  by  the  detection  of  changes  in  the 
bones  or  joints  from  which  it  has  arisen.  In  doubtful  cases  aspiration  may 
be  used. 

The  treatment  of  chronic  abscess  consists  in  removal  of  the  cause 
whenever  possible  (necrotic  bone,  tuberculous  lymph  glands,  etc.).  In  cases 
in  which  the  cause  is  not  known,  the  best  treatment  is  itumon  under  scrupu- 
lous antiseptic  precautions,  and  exploration  to  determine,  if  possible,  the  cause 
and  to  remove  it.  After  removal  of  the  granulations  with  a  curette,  the  cavity 
should  be  thoroughly  irrif^ited,  and  packed  with  iodoform  gauze.  If 
the  abscess  is  so  large  that  its  limits  cannot  be  reached,  or  if  the  cause 
cannot  be  removed,  the  incision  may  be  sutured,  in  order  to  escape  the 
risk  of  secondary  infection  during  the  subsequent  dressings.  In  cases  in 
which  the  abscess  is  small,  fKirticularly  when  connected  with  a  lymphatic  gland. 
excision  of  the  whole  abscess  cavity  and  suture  of  the  wound  is  indicated. 
Simple  aspiration  is  occasionally  followed  by  healing.  Tapping,  and  irriga- 
lion  witli  a  weak  antiseptic  solution  has  also  been  recommended,  and  is  success- 
ful in  exceptional  cases.  Tapping  and  irrigation,  followed  by  the  injection  of 
iodojorm  emulsion  (lo  per  cent,  in  glycerin  or  olive  oil),  also  is  used,  and  favor- 
able results  have  been  reported.  The.se  methods,  however,  do  not  permit 
exploration,  or  removal  of  the  granulation  tissue  or  causative  lesion,  and 
are,  therefore,  indicated  in  but  few  cases.  There  is  some  danger  of  iodo- 
form poisoning  in  the  last  method.  Not  more  than  4  or  5  drams  should  be 
used  in  an  adult,  and  not  more  than  J  or  3  drams  in  a  child.  Ethereal  emul- 
sions become  gaseous  after  injection,  and  in  certain  regions  may  produce 
harmful  pressure.  Abscesses  in  various  parts  of  the  body  which  require 
special  mention  will  be  found  in  those  sections  devoted  lo  regional  surgery. 
The  constilulional  trealmait  consists  of  nourishing  food,  fresh  air,  cod-liver 
oil,  and  tonics;  it  may  be  necessary  to  adjust  apparatus  if  the  abscess  pro- 
ceed from  bones  or  joints. 
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CHAPTER  VIII. 

ULCERATION. 

Ulceration  is  the  progressive  loss  of  tissue  due  to  molecular  destruction 
of  sujx-rficial  structures.    Ulceration  of  bone  is  calletl  caries. 

The  causes  of  ulceration  may  be  grouped  under  the  following  headings: 

1.  Simple  ulcers  include  those  due  to  pyogenic  organisms;  inflammation; 
iraumalisni  (mechanical,  chemical,  thermal);  deficient  circulation,  such  as 
is  caused  by  scars,  atheroma,  the  lodging  of  an  emlxilus,  pressure  (splint 
sorvs  and  bed  sores),  and  passive  congestion  (varicose  ulcer);  nervous  lesions 
(corneal  ulcer  following  removal  of  the  Gasscrian  ganglion,  perforating  ulcer 
of  the  sole  in  locomotor  ataxia);  constitutional  diseases,  such  as  gout.  scur\'y, 
diabetes,  and  mercurialism;  and  those  due  to  the  loss  of  so  much  tissue  that 
healing  cannot  take  place. 

2.  Ulcers  due  to  specific  bacteria  occur  in  chancroid,  tuberculosis,  syphilis, 
leprosy,  glanders,  and  anthrax. 

y  Matit:minl  ulcers  are  caused  by  the  breaking  down  of  malignant  growths. 

Pathologically  an  ulcer  presents  the  changes  which  are  found  in  the  wall 
of  an  abscess,  the  suppuration  being  in  excess  of  the  reparative  process.  As 
ulceration  extends,  adjacent  structures  may  be  involved,  e.g.,  a  leg  ulcer  may 
produce  caries  or  necrosis  of  the  tibia;  occasionally  large  vessels  are  opened, 
and  ulcers  in  the  gastrointestinal  canal  may  perforate  and  cause  generalized 
peritonitis.  VVhen  an  ulcer  ceases  to  extend  and  the  reparative  processes 
arc  in  excess  of  those  of  destruction,  strictly  speaking,  the  lesion  ceases  to  be 
an  ulcer  and  becomes  a  healing  wound. 

The  diagnosis  of  ulcers  is  made  by  considering  the  (i)  mode  of  onset, 
(a)  duration,  (3)  number,  (4)  amount  of  pain,  (5)  size,(6)  shape,  (7)  situation, 
(8)  floor,  (g)  edges,  (10)  discharge,  (11)  surrounding  tissue,  (12)  condition  of 
the  adjacent  lympii  glands,  and  (13)  the  age  and  (14)  general  condition  of 
the  patient. 

I.  Mode  oj  Onset. — An  injury  may  inaugurate  many  forms  of  ulceration 
iH-sidcs  the  Iraiimalic,  e.g..  tuberculous,  syphilitic,  varicose,  etc.  An  ulcer  due 
to  on  embolus  is  preceded  by  a  small  area  of  gangrene.  Pa'ssurc  ulcers  are 
found  after  the  removal  of  splints  and  apparatus.    An  ulcer  which  has  been 
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precBOfid  Dv  ft  MfsBni^  tuMy  ut  or 
goeiB,  gumanu  or  a  liiiil  iini,  down 

a.  Duntitm. — TmnnBtk  idoes  nc 
maotbs.  vuiooae  idoes  vtazs. 

3.  A  MMHhr  of  nloen  mjateied  aver  ftrlMtdy  1 
general  diKue,  alrticwgh  dmaads  Ckal  xdecdon)  t 
(coosdtutianal  fiaeue')  is  aa^t. 

4.  Pom. — TheperiondingiiloerafdwaaleaffteioataadaAertRiiiliicukeri 
may  be  painlnw;  aaite  nkgs  in  heahhy  lamues  ig  ■<  1 1  ■ii[MWBd  by  «  bnmiBg 
or  sting^gi  pain.  Intenv  pain  indiaat  inflamiDaiiaB  ia  ci^icnEDODd  ni  tfae 
erethistic.  initafale,  or  nnmlpc  nksr. 

5.  Size. — Vanooae  ukxis.  phafmlauc  nkxts,  bed  aoRa,  and  maljgttant 
ulcers  maj  attain  a  ki^  sac  The  orfnai;  tmnmalic.  tsqpkic,  and  STpUIitic 
uloeis  are  BmaBtr. 

6.  Shape. — Sjpliilitic  tikxrs  are  circalar,  seni-faBBr,  inc^nlar,  or  aerp^ 
inous.  and  often  pnmdied  out  in  appeanmoe.  TidKrenloaa  nloea  are  oroid 
or  ragged. 

7.  Situation. — Traumatic  ulcos  occur  in  repons  fipoand  to  mjnry,  audi 
as  the  shin  and  elboir.  Ulcers  on  the  tips  of  ihe  fingos  and  toes  may  be 
due  to  defective  circulaticm.  Tuberculous  ulcers  are  &eqaent  about  the 
mouth  and  in  the  \-icinity  of  lymph  g^ds  (neck,  axilla,  grain)  and  joints; 
syphilitic  ulcers  about  the  gienitals  and  in  the  ndg^boibood  of  jomts;  lupoid 
ulcers  on  the  face;  carcinoma  about  the  face,  mouth,  breast,  rectum,  and 
}«enitab',  scorbutic  ulcers  on  the  gums;  and  i-aricose  uloera  in  die  kmer  third 
of  the  leg. 

8.  The  Floor. — A  healing  ulcer  is  covered  with  firm,  bright  red  gnnuladons; 
an  extending  ulcer  with  disintegrating,  grayish-yellov  tissue  and  no  gianula- 
tionf>;  a  stationary  ulcer  with  a  few,  feeble,  yellowish  granulatiaas  on  a  smooth 
and  gh'!>tcning  surface;  and  a  scorbutic  ulcer  with  a  thick,  soft  oust  of  dotted 
bl'xxl.  Large,  pale,  edematous  granulations  are  mdicative  of  tuberculosis 
or  of  st^me  other  cause  of  general  debility;  in  many  of  these  cases  wiQ  be  foimd 
a  sinus  leading  down  to  necrotic  bone  or  caseating  ^ands.  Tlie  floor  may 
\te  covered  with  diphtheritic  false  membrane.  The  floor  of  a  syphDitic  ulcer 
(Fig.  75)  may  show  the  characteristic,  dirty-j-ellow,  tough  slough  of  gummy 
<lcg<fncration. 

9.  In  a  spreading  ulcer  the  edges  arc  inflamed,  thickened,  and  eroded;  in 
thi-  iiulolent  or  callous  ulcer  they  are  hard,  well  defined,  and  raised  above 
Ihe  Mirfaie;  and  in  a  healing  ulcer  they  are  sloping  and  present  three  aones, 
(1;  a  TvA  /»nc  of  granulation  tissue,  (a)  a  blue  or  purplish  zone  of  b^inning 
rpiilcrniization,  and  (3)  a  white  zone  of  skin.    Undermined  edges  are  seen 
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especially  in  syphilis  and  tuberculosis,  and  thick,  non-granulating,  everted 
edges  in  carcinoma. 

10.  The  discharge  may  be  fetid  in  any  ulcer,  from  contamination  with 
the  bacteria  of  putrefaction;  it  is  profuse,  watery,  ichorous,  and  often  mixed 
with  blood  in  a  spreading  ulcer;  fetid  and  sanious  in  a  scorbutic  ulcer;  sero- 
purulent  in  a  healing  ulcer;  purulent  and  irritating  in  an  indolent  ulcer. 
Id  a  gouty  ulcer  urate  of  soda  may  be  detected;  in  other  ulcen  examina- 
tioa  of  the  discharge  may  be  made  for  various  forms  of  organ  isn^. 

11.  The  surrounding  tissues  may  show  evidence  of  syphilis  or  defective 
drculatkin.  or  they  may  be  healthy.  In  malignant  ulcers  the  surrounding 
tissues  are  the  seat  of  a  neoplastic  infiltration;  loss  of  sensation  and  hair,  and  a 
shiny  appearance  indicate  trophic  changes. 

ij.  Tlu  adjiu^nt  lymph  glands  may  be  enlarged  in  any  form  of  ulcera- 
tion from  the  absorption  of  bacterial  products.  In  ordinary  pyogenic  ulcers 
they  show  the  signs  of  acute  inflammation.  In  early  s\'philis  the  enlarge- 
ment is  general,  and  the  glands  are  discrete  and  do  not  mat  togetlier;  in  carci- 
noma they  enlarge,  infiltrate  the  surrounding  tissues,  and  are  often  of  stony 
hardness;  in  tuberculosis  ihey  mat  together,  become  adherent  to  the  skin, 
fonn  sinuses  which  discharge  caseous  pus.  and  are  often  painless. 

13.  Age. — Ulcers  in  chQdren  are  often  tuberculous  or  due  to  congenital 
STphiUs;  in  old  age  varicose  and  malignant  ulcers  are  more  common. 
j       14-  General  Condition  oj  the  Patient. —  E.xamine  for  tuberculosis,  syphilis, 
gout,  R'urvy,  diabetes,  nephritis,  catdiac  disease,  and  for  any  cause  that  impairs 
the  general  health. 

The  treatment  of  ulceration  may  be  considered  under  the  following 
headings,  (i)  remoN-al  of  the  cause,  (3)  disinfection,  (3)  rest,  (4)  elevation,  and 
(5)  promotion  of  healing. 
I  I.  Remavai  oj  the  catue,  when  possible,  converts  the  ulcer  into  a  healing 
'  wound.  Varicose  veins  may  be  removed  or  supported,  an  ingrowing  toe 
nail  excised,  tuberculous  glands  extirpated,  and  jagged  teeth  extracted. 
One  should  look  for  and  combat  the  conditions  mentioned  above  among 
the  constitutional  causes  of  ulceration. 

3.  Disinjtiction  is  often  synonymotis  with  removal  of  the  cause.  In  all 
forma  0/  ulceration  invasion  of  micro-organisms,  if  not  the  primary  cause,  is 
ml  least  a  secondan-  factor  in  the  breaking  down  of  tissue.  Disinfection  is 
usually  carried  out  by  8])raying  with  peroxid  of  hydrogen  and,  according  to 
the  condition  of  the  ulcer,  washing  with  bichlorid  of  mercury  or  salt  solution, 

3.  Rtit  is  as  important  here  as  in  inflammation.    In  an  ulcer  of  the  cornea 

rest  is  sccure<l  by  bandages  or  dark  glasses,  in  an  ulcer  of  the  stomach  by 

metal  feeding  or  gastroenteixistomy,  in  an  ulcer  of  the  anus  by  dilataliutv  •sx. 


division  of  the  sphincter,  and  in  some  other  regions  by  placing  the  patient 
in  bed  or  by  the  use  of  splints. 

4.  Elevation  is  indicated  in  all  forms  of  ulceration  in  which  it  may  be 
secured;  even  in  those  due  to  deficient  arterial  circulalion  the  tissues  are  apt 
to  be  filled  vrith  fluid. 

5.  Promotion  of  healing  may  be  studied  according  to  whether  the  ulcer 
is  (a)  spreading,  (b)  stationarj',  or  (c)  healing. 

(a)  In  an  acute  inflamed  ulcer,  which  is  not  infrequent  in  alcoholics  and  in 
the  debilitated,  the  p>art  should  be  elevated,  disinfected,  and  dressed  with 
hot  antiseptic  fomentations,  maintained  in  place  by  a  bandage  applied  from 
the  extremity  of  the  limb  to  above  the  ulcer.  If  sloughing  is  present,  heat 
will  hasten  separation,  and  the  sloughs  may  be  removed  with  forceps  and 
scissors.  Powders  are  usually  contaminated  with  micro-organisms,  and  form 
a  crust  which  interferes  with  the  proper  toilet  of  the  part.  Ointments  are 
difficult  to  stcriUze,  interfere  with  drainage,  and  are  hard  to  remove;  if  they 
are  used,  lanolin  orvaselin  makes  the  best  base.  Lard  should  never  be  employed 
as  it  quickly  putrefies.  The  adjacent  lymph  glands,  if  swollen,  may  be  covered 
with  a  ao  per  cent,  ichihyol  ointment;  if  suppurating,  they  should  be 
excised.  Attention  should  alwaj's  be  given  to  the  general  health  by  the 
administration  of  la.xatives,  or  by  other  measures  to  promote  elimination; 
tonics,  such  as  iron,  quinin,  strychnin,  are  usually  indicated,  and  sedatives 
may  be  necessary.  Plutgedenic  ulceration  is  occasionally  seen  in  syphilis, 
in  fact  in  any  ulcer,  but  it  most  frequently  attacks  chancroid,  and  was 
at  one  time  common  as  hospital  gangrene.  Dejiravcd  vitality  probably  has 
as  much  to  do  with  the  process  as  the  virulcncy  of  the  infection.  The  ulcer 
spreads  with  great  rapidity,  and  requires  powerful  disinfectants,  such  as  the 
actual  cautery,  pure  carbolic  acid,  or  nitric  acid,  while  the  general  condition  of 
the  patient  is  improved  by  tonics  and  stimulants. 

(b)  The  indolent,  chronic,  or  callous  ulcer  is  most  frequently  seen  on  the  lower 
third  of  the  leg,  in  the  latter  half  of  life  {varicose  ulcer — Fig.  10.3),  but  is  encoun- 
tered also  in  syphilis  i^nd  tuberculosis  and  after  large  bums.  It  is  oval  in  shape, 
usually  painless,  and  may  last  for  years.  It  has  humped-up,  hard  and  con- 
gested edges,  and  a  smooth,  glistening,  dirty-yellow  floor  with  a  few  feeble 
granulations.  The  discharge  is  often  irritating  and  causes  eczema  of  the 
surroundir;g  parts  {eczanatoits  tdccr).  The  ulcer  is  firmly  attaclied  to  the 
surrounding  jarts,  so  that  contraction  is  prevented;  adjacent  vessels  may  be 
compressed,  causing  a  jxirsistcnt  edema,  sometimes  with  an  overgrowth  of  the 
subcutaneous  tissues  resembling  elephantiasis.  In  some  cases  there  is  marked 
pigmentation  of  the  surrounding  skin,  owing  to  the  escape  and  disintegration 
of  red  blood  cells.    The  irritable,  erelhistic,  neuralgic,  or  painjid  ulcer  is  often 
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seen  in  these  cases,  and  is  due  to  the  eijxisure  of  nerve  filaments.    It  is  treated 
by  cauterizing  or  excising  the  painful  spot,  by  passing  a  tenotome  above 
it  to  diside  the  afiTected  nerve  filament,  or  by  curetting  the  whole  ulcer,    The 
treatment  of  chronic  indolent  ulcers  b  frequently  tedious  and  disappointing, 
owing  to  the  fact  that  they  often  occur  in  patients  who  cannot  afford  the  time 
for  proper  treatment.     Any  existing  constitutional  disease  should  receive 
attention,  especially  diseases  of  the  heart  and  blood  vessels.    Strychnin,  digitalis, 
and  nitroglycerin  are  often  of  service.   Varicose  veins  should  be  treated  (p.  209). 
If  possible,  rest  and  elevation  should  be  secured.     The  surface  of  the  ulcer 
may  be  cleansed,  if  sloughs  exist,  by  the  use  of  hot  antiseptic  fomentations 
i       (boracic  acid,  carbolic  acid,  sail  solution).     Cimipressiim  is  usually  indicated. 
■      and   often   massage  of  the  surrounding  parts   is  bencticial.     Compression 
1       may  be  made  by  a  muslin  bandage,  by  a   flannel  bandage,  by  Martin's 
rubber  bandage,  or  better  by  the  Rattdolph  bandage,  which  consists  of  elastic 
webbing  that  does  not  tend  to  macerate  the  skin  like  the  rubber  bandage; 
another  useful  form  of  compression  is  secured  by  overlapping  strifw  of  ad- 
hesive  plaster  which   encircle   the   limb  two-thirds  only.    A   piece   of  lint 
the  exact  size  of  the  ulcer,  soaked   in  copper  sulphate,  grains   10  to  the 
ounce,  is  first   placed   over  the  sore.     Unna's  dressing  consists  of  gelatin  5 
parts,  oxid  of  «inc  5  parts,  boric  aciil  i  [art,  glycerin  8  parts,  and  water  6 
parts;  these  are  mixed  and  liquefied  in  a  water  bath.    After  cleansing  the 
part,  a  gauze  bandage  is  applied  from  the  extremity  of  the  limb  to  above  the 
ulcer  and  painted  with  the  fluid;  several  layers  of  gauze  may  thus  be  applied 
I        and  painted.     The  liquid  solidifies  on  c<x)ling  and  resembles  adliesive  plaster, 
so  that  most  of  its  virtue  Ues  in  the  compression  exerted;  this  dressing  may  be 
I       left  in  place  until  it  loosens  (one  to  three  weeks).    If  there  is  much  discharge, 
^^^^e  dressing  may  be  applied  every  few  days,  or,  better,  the  ulcer  itself  may  be  left 
^^■ncovcred  for  drainage  and  for  clean.sing.    Schulze  purifies  the  ulcer  with  soap  and 
^^■rater.and  dresses  it  with  a  solution  of  acetate  of  aluminium  (3  per  cent,  in  water) 
P^ntil  the  discharge  decreases  and  loses  its  odor;  a  piece  of  lint  the  size  of  the 
ulcer  is  soaked  in  spirits  of  camphor,  and  applied  beneath  absorbent  cotton, 
rubber  dam,  and  a  compression  bandage.     The  dressing  is  reapplied  every 
Other  day,  after  washing  with  a  2  per  cent,  solution  of  carbolic  acid.     In  cases 
in  which  there  is  marked  congestion,  scarification  or  blistering  of  the  ulcer  and 
Mirrouniling  parts  has  been  advised.    When  healing  is  prevented  by  adhesions 
the  un<lerlying  structures,  the  edges  may  be  liberated  by  curved  incisions  on 
,ch  side  of  the  ulcer,  or  by  radiating  incisions  through  its  margins,  or  the  whole 
iccr  may  be  excised.     In  very  large  ulcers  which  have  involved  bone,  which  re- 
tmlmcnt,  and  which  occtir  in  patients  who  cannot  afford  to  be  ill  for  a  long 
ic,  amputation  must  be  considered.     Weak,  jungous.  or  e:rti6crant  \Ack.t& 
7 


98 


UtCE  RATION. 


^^     con 


are  coveretl  with  exuberant  (proud  flesh)  or  edonakms  granulations,  they  often 
occur  in  debilitated  paticnls,  iind  are  best  treated  by  removal  of  the  granu- 
lations with  scissors  ur  curette  and  touching  the  base  with  pure  nitrate  of 
silver.  DefieieftI  granulations  require  applications  of  silver  nitrate  (lo  gr. 
to  the  ounce),  copper  sulphate  (gr.  lo  to  the  oz.).  balsam  of  Peru,  red  wash 
(zinc  sulphate  grs.  2.  comfwund  tincture  of  lavender  m.  10,  water  i  ounce), 
argyrol  (10  per  cent.),  or  tincture  of  iodin  (half  siren)^h).  Hetnorrhagic 
ulcers  are  seen  in  anemia  and  scurvy;  the  principal  indications  are  lo 
treat  the  constitutional  condition  and  apply  pressure.  Eczema  requires 
cleansing  with  sweet  oi],  and  the  application  of  ichthyol  (5-10  per  cent.),  lead- 
water  and  laudanum,  Unna's  dressing,  licj.  carbonis  dctergens  (i  ounce  to  liq. 
plumbi,  subatc  di!.  i  pint),  oxid  of  zinc  ointment,  or  boracic  acid  ointment. 
In  some  cases  healing  is  prevented  by  turning  in  of  the  skin  edges,  a  condition 
which  is  met  by  freeing  the  edges  by  proper  incisions. 

(c)  In  a  simple  ulcer,  after  removal  of  the  cause,  all  that  need  be  done  is 
to  maintain  cleanliness,  and  the  tissues  will  effect  repair.  In  large  ulcers 
situated  rear  a  joint,  the  limb  should  be  placed  in  the  most  suitable  jjosition 
to  prevent  contraction  during  the  healing  process.  In  ulcers  which  have 
reached  the  healing  stage,  skin  grafting  (p.  198)  may  be  advantageously 
employed. 

Trophic  ulcers,  bed  .sores,  and  iho.sc  ulcers  occurring  in  groups  2  and  3  are 
considered  under  their  respective  headings  in  later  chapters. 


SraUS  AND  FISTULA. 


A  sinus  is  an  abnormal  canal  leading  from  the  surface  of  the  body  down  into 
the  tissues;  this  channel  is  lined  with  granulations  and  usually  ends  in  the 
cavity  of  an  unhealed  abscess.  Sinuses  are  caused  by  (i)  foreign  bodies, 
either  exogenous  (e.g.,  a  bullet,  needle,  or  non-al>sorbable  ligature),  or 
endogenous,  e.g.,  a  caseating  gland,  necrotic  bone,  or  carious  tooth;  (2) 
deficient  drainage,  that  is,  the  orifice  heals,  pus  accumulates,  another  abscess 
forms,  spontaneous  evacuation  occurs,  and  the  process  is  repeated  over  and 
over;  (3)  Tivjfi/ 0/ f«/;  (4)  inlulion  o/^AeifuZ/f,  especially  by  the  tubercle  bacillus; 
(s)  ingrowth  oj  epithelium;  (6)  fibrous  rigidity  oj  the  walls  which  prevents 
their  coming  together;  and  (7)  general  debility. 

The  treatment  is  removal  of  the  cause.  The  sinus  should  be  widely 
opened,  thoroughly  cx])lored,  carefully  disinfected,  and  loosely  packed  with 
gauze,  so  that  it  may  heal  from  the  bottom.  In  ligature  sinuses  the  ligature 
may  often  be  removed  by  fishing  with  a  cTochet  needle,  when  healing  will 
promptly  occtir.    In  some  cases,  e.g.,  those  caused  by  rigid  walls  or  ingrowth 
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of  epithelium,  excision  should  be  perfonned.    Constitutional  diatheses  should 
receive  proper  treatment. 

A  fistula  is  an  abnonnal  canal  between  two  anatomical  cavities,  or  between 
an  anatomical  cavity  or  a  gland  and  the  surface  of  the  body.  Fistuke  axe  the 
result  of  (i)  developmental  defects,  e.g.,  the  branchial  and  umbilical  fistulx; 
(a)  injuries,  e.  g.,  aerial,  salivary,  and  vesico-vaginal  fistulas;  (3)  disease 
processes,  e.  g.,  urinary  and  anal  fistuke;  and  (4)  purposive  operations,  e.  g., 
gastric  and  biliary  fistulx.  Elach  of  these  will  be  considered  in  its  appropri- 
ate place. 


CHAPTER  IX. 
GANGRENE. 

Mortification,  or  gangrene,  is  the  raacroscopic  or  molar  death  of  all  the 
tissues  composing  a  [Kirtion  of  the  body.  Death  of  the  soft  parts  alone  is 
called  sloughing,  or  sphacelation,  and  the  dead  tissue,  a  slough,  or  sphacelus. 
Necrosis  applies  to  the  death  of  a  raible  ponion  of  bone,  the  dead  mass  being 
called  a  sequestrum;  the  term  is  applied  also  to  the  death  of  a  portion  of  an 
internal  organ  in  which  infection  does  not  occur.  Gangrene  occurs  in  tvo 
forms,  the  dry  and  the  moist. 

Dry  gangrene  {mummijication)  results  when  the  tissues  have  very  little 
fluid  in  them  at  the  time  of  death.  It  is  usuaUy  due  to  gradual  cutting  off 
of  the  arterial  supply;  rarely  it  follows  when  the  arterial  supi)Iy  is  suddenly 
arrested.  The  fluid  in  the  tissues  evaporates,  the  pingrcnous  part  becoming 
dry,  hard,  wrinkled,  shriveled,  and  finally  deep  black  in  color.  The  tissues 
above  the  area  of  gangrene  are  usually  inflameil.  The  odor  is  slight  unless 
imtrcfactive  organisms  are  present. 

Moist  gangrene  occurs  when  the  tissues  are  full  of  fluid  at  the  time  of  death, 
and  is  usually  the  result  of  a  sudden  blocking  of  the  arterial  supply  or  an  ob- 
struction to  the  venous  return.  There  is  great  swelling,  the  formation  of  blebs, 
and  loosening  of  the  whole  epidermis.  The  color  changes  from  white  to  purple, 
and  finally  becomes  greenish  or  blackish;  there  is  a  very  ofi'ensive  odor,  clue  to 
putrefaction,  and  the  tissues  become  soft  and  rotten,  and  frequently  contain 
gas.  Aseptic  moist  gangrene,  in  which  the  changes  of  putrefaction  are  absent, 
is  very  rarely  seen  by  the  surgeon,  but  is  a  condition  to  be  strived  for  by  strict 
antisepsis,  when  it  is  known  that  a  part,  e.g..  a  limb  after  ligation  of  the 
main  artery,  is  about  to  fall  into  moist  gangrene. 

The  signs  of  gangrene  arc  (i)  loss  of  arterial  pulsation;  (a)  loss  of  heal, 
the  temperature  of  the  part  becoming  that  of  its  surroundings;  (3)  loss  of 
sensation,  the  gangrenous  part,  however,  may  have  pain  or  sensation  referred 
to  it,  just  as  a  patient  whose  arm  has  been  amputated  may  feel  pain  in  his 
fingers;  (4)  loss  of  function;  and  (5)  loss  of  natural  color,  the  part  becom- 
ing pale,  then  purplish  or  greenish  in  moist  gangrene,  and  black  in  dry 
gangrene. 
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Gangrene  terminates  in  (i)  death  of  the  individual,  or  (2)  in  separation 
of  the  dead  part  from  the  living.  In  the  internal  organs  a  small  aseptic  area 
^of  gangrene  may  be  absorbed  or  encysted.  On  the  surface  or  in  the  internal 
ms,  if  the  process  be  septic,  separation  takes  place  by  ulceration,  the  line 
between  the  living  and  dead  tissues  being  called  the  line  oj  demarcation. 

According  to  its  etiology  gangrene  may  be  classified  into  three  groups:  (i) 
Indirect  gangrene,  which  is  caused  by  interference  with  the  blood  supply,  and 
in  which  the  general  condition  of  the  patient  is  usually  an  import.int  factor, 
includes  (a)  senile  gangrene,  (Tj)  gangrene  from  non-senile  arterial  disease, 

(c)  diabetic  gangrene,  (d)  post-febrile  gangrene,  (e)  Raynaud's  gangrene,  (fl  , 
ergot  gangrene,  (g)  gangrene  from  embolus,  (h)  gangrene  from  ligature  of  the 
principal  artery  of  the  limb,  (i)  gangrene  from  thrombosis  of  an  artery  the  re- 
sult of  injury,  and  (j)  gangrene  from  obstruction  of  the  principal  artery  and 
vein;  (3)  direct  gangrene,  the  result  of  direct  trauma  to  the  tissues,  includes 
gangrene  from  (a)  severe  crushes,  (b)  prolonged  pressure,  (c)  chemical  injuries, 

(d)  the-  X-ray,  (e)  frost  bites,  and  (f)  bums  and  scalds;  (3)  microbic  gangrene 
includes  (a)  traumatic  spreading  gangrene,  (b)  hospital  gangrene,  and  (c)  noma. 

(i^    INDIRECT  GANGRENE. 

(a)  Senile,  chronic,  or  Pott's  gangrene  is  the  result  of  atheroma,  or  ob- 
literating endarteritis,  and  ixcurs  in  the  old  in  whom  feeble  heart  action  adds  a 
second  factor  to  the  impairment  of  nutrition.  Senile  gangrene  most  fre- 
quently attacks  the  lower  extremity,  and  occasionally  the  upper  extremity  or 
even  the  nose  and  eats.  The  arteries  become  calcareous  (pipe  stem  arteries), 
much  reduced  in  calibre,  and  inekstic.  Generally  there  is  also  disease  of  the 
kidneys,  so  that  the  blt>od  is  in  poor  condition  to  withstand  injuries  or  infections. 
The  actual  onset  of  gangrene  is  often  determined  by  a  slight  injury  or  inflamma- 
tion, whicli  induces  thrombosis  in  the  smaller  vessels;  or  a  thrombus  may  form 
in  the  artcrj'  suppl>-ing  the  part. 

The  prodromal  symptoms  are  coldness,  numbness,  and  tingling  or 
rramplikc  pains  in  the  undernourished  tissues.  The  leg  (for  such  is 
the  part  usually  affected)  is  congested,  the  color  returns  slowly  after 
pressing  the  finger  on  the  skin,  and  the  pulse  at  the  ankle  is  very  faint.  The 
beginning  of  gangrene  is  noticed  as  a  little  area  of  inflammation,  which  usually 
ulcerates  and  then  dries,  forming  a  black  slough,  which  gradually  spreads  into 
the  adjacent  tissues  and  assumes  the  characteristics  mentioned  under  dry 
gangrme.  The  surrounding  tissues  are  inflamed,  the  redness  becoming 
ptir|ile,  and  finally  black  a«  the  process  advances.  VVhcn  tissues  are  reached 
in  which  the  bloo<J  supply  is  sufiiciently  atiive  to  prevent  thrombosis,  a  line  of 
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demarcalion  forms.  Occasionally  a  spurious  line  of  demarcation  will  begin 
to  form,  but  the  gangrene  advances  beyond  it.  The  pain  is  usually  severe, 
marked  exhaustion  is  often  present,  and  if  infection  occurs,  a  fetid  odor  arises 
and  symptoms  of  sepsis  superi-enc.  Death  occurs  from  exhaustion,  septic 
absorption,  or  from  complicating  cardiac,  pulmonary,  or  renal  disease. 

The  prophylactic  treatment  in  those  who  e.xhibit  f>rodromal  symp- 
toms consists  in  the  avoidance  of  injury,  the  most  careful  attention  to 
the  slightest  bruise  or  cut,  the  use  of  cardiac  stimulants,  and  the  keep- 
ing of  the  feet  warm  by  wearing  woolen  stockings  in  the  day  time  and 
putting  a  warm  water  bag  at  the  feet  at  night.  The  treatment  of  senile 
gangrene  itself  depends  u]X)n  its  extent  and  the  general  condition  of  the 
patient.  If  but  one  or  two  toes  are  aiTected  and  the  general  health 
remains  good,  one  should  wait  for  a  line  of  demarcation,  in  the  meantime 
keeping  the  foot  elevated,  warm,  and  antiseptic.  When  the  line  of  demarca- 
tion forms,  the  casting  off  process  may  be  assisted  by  scissors,  and  the  remain- 
ing ulcer  treated  antiseptically  and  allowed  to  heal.  If  the  gangrene  spreads 
to  the  foot  or  higher,  or  if  the  general  condition  of  the  patient  is  such  that  he 
will  not  withstand  the  tedious  efforts  of  nature  to  rid  him  of  the  gangrenous 
part,  amputation  should  be  jK-rformed  through  the  lower  third  of  the  thigh, 
as  amputation  at  any  lower  jx)iiu  is  almost  certain  to  be  followed  by  a  recur- 
rence of  the  gangrene.  In  amputating,  the  tissues  should  be  bruised  as  little 
as  possible,  and  the  flaps  should  be  of  the  same  length,  so  that  they  will  be  well 
supplied  with  blood.  The  deep  femoral  artery,  which  helps  to  nour- 
ish the  flajjs  when  amputation  is  performed  at  this  point,  rarely  becomes 
atheromatous.  The  use  of  the  Ksmarch  band  is  dangerous  in  these  cases, 
as  it  favors  the  formation  of  a  thrombus  in  the  femoral  artery. 

(b)  Gangrene  from  non-senile  arterial  disease  is  not  often  seen.  It 
occurs  in  the  young,  and  resembles  senile  gangrene  in  that  it  usually  attacks 
the  lower  extremity,  is  of  the  dr)-  variety  (unless  the  veins  arc  also  involved), 
and  is  caused  by  an  obliterating  arteriosclerosis.  The  Irealnwnt  is  that  of 
senile  gangrene.  The  cause  of  the  arteritis,  e.g.,  gout,  syphilis,  nephritis, 
diabetes,  lead  poisoning,  etc.,  also  should  be  combated. 

(c)  Diabetic  gangrene  likewise  is,  in  most  instances,  due  to  an  obliterating 
endarteritis.  Sugar  in  the  blood  lessens  the  resistance  of  the  tissues  and  acts 
as  a  contributing  factor.  Some  believe  the  cause  to  be  a  jieripheral  neuritis. 
The  gangrene  is  apt  to  be  inaugurated  by  a  slight  wound,  which  becomes  infected 
and  necrotic,  the  process  extending  and  involving  the  whole  limb;  it  may 
occur  in  any  portion  of  the  body,  but  is  most  frequent  in  the  lower  extremity, 
in  the  latter  half  of  life.  It  may  be  dry  if  the  arterial  disease  is  far  advanced, 
but  is  much  more  likely  to  be  of  the  moist  variety,  and  is  then  often  very  rapid  in 
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its  progress.  The  treatment  is  amputation  above  the  knee,  without  waiting  for  a 
line  of  demarcation.  Even  here  the  flaps  are  apt  to  hccomc  ganRrcnous,  and 
many  cases  die  in  diabetic  coma  after  operation.  Albuminuria,  the  presence  of 
tone,  diacetic.  or  ox7butyric  acid  in  the  urine,  or  an  increase  in  the  amount 
of  ammonia  excreted,  makes  the  prognosis  particularly  imfavorabl';.  The 
administration  of  bicarbonate  of  so<la  for  several  days  before  operation  is 
thought  to  be  beneficial.  The  diabetes  too  should,  of  course,  be  treated  medic- 
ally and  dieteticalty.  A  local  anesthetic  may  be  employed  to  lessen  the 
danger;  if  a  general  anesthetic  is  used,  nitrous  oxid  and  o.xygen  is  the  safest; 
cther  is  to  be  preferred  to  cliloniform. 

(d)  Post-febrile  Gangrene. —  Gangrene  may  occur  during  the  convales- 
cence from  any  fever,  especially  those  which  are  of  long  duration  like  typhoid. 
It  may  be  dry  or  moist,  and  is  due  to  arteriothrombosis  the  result  of  endarter- 
itis, or  to  the  lodging  of  an  embolus.  The  occurrence  of  gangrene  after  j)hlet)i- 
tis  alone  is  doubtful.  These  cases  are  treated  by  waiting  for  the  line  of  de- 
marcation and  amputating,  unless  the  gangrene  be  of  the  moist  septic  variety, 
when  early  removal  of  the  part  is  indicated. 

(e)  Raynaud's  or  symmetrical  gangrene  is  a  form  of  dr>'  gangrene  oc- 
curring in  Raynaud's  disease,  which  is  a  vaso-motor  neurosis  most  frequently 

und  in  young,  anemic,  hysterical  females.  The  cause  probably  lies  in  the 
Toso-moior  centers.  There  is  at  first  a  painful  local  syncope,  or  ischemia, 
the  result  of  spasm  of  the  arterioles,  attacking  most  often  the  fingers  or  toes, 
d  occasionally  other  parts  of  the  body.  In  the  second  stage  the  parts  become 
ilue  and  congested  (local  asphy.xia),  in  the  third  stage  dry  and  black. 
The  process  usually  remains  superficial,  although  a  [>halan.x  may  become 
necrotic  Therc  may  be  many  attacks  in  which  but  the  first  two  stages  occur 
without  gangrene.  The  treatment  Ls  that  of  the  asaxiated  nervous  lesion; 
locally,  massage,  warmth,  and  protection  from  injury  may  prevent  gangrene. 
When  gangrene  occurs,  the  dead  f>art  is  to  be  kept  aseptic  until  it  sepa- 
:es.  If  the  whole  thickness  of  the  finger  is  involved,  amputation  is  under- 
after  the  formation  of  a  line  of  demarcation. 

Ergot  gangrene  is  very  rare  at  the  present  lime,  but  may  occur 
ora  the  eating  of  bread  made  with  diseased  rye.  The  cause  is  a  spasmodic 
ntraction  of  the  arterioles.  The  gangrene  is  dry  and  sufierficial,  but  may 
jread  rapidly  and  involve  an  entire  limb,  especially  if  there  is  associated 
eriosclcrosis  and  infection.  The  fingers  and  toes  arc"  the  parts  most  often 
fleeted.  The  tre<ilnuml  consists  in  waiting  for  a  line  of  demarcation  and 
putating  above  it. 

(g)  Gangrene    from   Embolus.— The  general   facts  of  embolism   are 
ven   on    p.   joi.    An    cnibnius   lodges    where  the  lumen  of  an  artery  is 
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suddenly  lessened,  e.g.,  where  a  large  branch  originates  or  where  bifurca- 
tion takes  place.  If  the  artery  is  not  blocked  at  once,  this  soon  takes  place 
by  tlie  subseeiuent  addition  of  fibrin.  In  the  lower  extremity  an  embolus 
usually  lodges  at  the  bifurcation  of  the  femoral  or  the  popliteal,  in  the  upper 
extremity  at  the  point  where  the  superior  ]>rofurda  is  given  off  or  at  the  bifur- 
cation of  the  bracliial.  As  ligature  of  the  main  artery  of  a  limb  is  usually  in- 
sufficient of  itself  10  cause  gangrene,  so  with  the  lodgment  of  an  emlxilus; 
the  collatera!  circulation  is  hkely  to  be  established  unless  there  be  a  previous 
diminution  in  the  vitality  of  the  part,  e.g.,  from  cardiac  disease,  endarteritis 
or  an  associated  general  disease.  _ 

The  symptoms  are  sudden  severe  pain  at  the  point  of  impaction,  often  re-  I 
fcrred  down  the  limb  along  the  course  of  the  vessel;  marked  pulsation  above, 
and  absence  of  pulsation  below,  the  seat  of  obstruction ;  and  marked  pallor, 
coldness,  anesthesia,  and  loss  of  function  in  the  part.  Owing  to  the  sudden 
cutting  off  of  blood  pressure,  venous  blood  surges  back  into  the  limb,  which 
becomes  bluish.  swoUen,  edematous,  and  finally  the  seat  of  moist  gangrene. 
Dry  gangrene  occasionally  follows  the  impaction  of  an  embolus,  more  partic- 
ularly in  cases  in  which  there  has  been  previous  chronic  malnutrition  of  the 
limb  the  result  of  endarteritis. 

The  IrMlment  is  to  wait  for  a  line  of  demarcation  and  amputate,  imless.  in 
the  moist  variety,  there  be  septic  symptoms,  when  amfiutation  should  be  per- 
formed at  once.  We  have  in  one  instance  successfully  removed  an  embolus 
from  the  femoral  artery,  subsequently  suturing  the  wound  in  the  vessel. 

(h)  Gangrene  from  Ligature  of  the  Principal  Artery  of  a  Limb. — 
The  same  general  facts  apply  here  as  in  gangrene  from  embolus.  If  the  gen- 
eral health  is  unimpaired  and  the  limb  healthy,  the  occurrence  of  gangrene  is 
very  unlikely.  Except  in  emergency  cases  it  is  a  good  plan  to  practice  com- 
pression of  the  artery  at  inter\'als  for  several  days  before  ligation,  in  order  to 
encourage  the  formation  of  an  effident  collateral  circulation.  In  many  in- 
stances there  is  a  loss  of  one  or  two  toes,  the  result  of  dry  gangrene.  The 
trcalmml  is  that  of  gangrene  from  embolus. 

(i)  Gangrene  from  thrombosis  of  an  artery  the  result  of  injury  oc- 
casionally occurs,  the  symptoms  and  treatment  being  practically  identical 
with  that  of  embolic  gangrene.  Lejars  and  the  author  have  each  opened 
the  femoral  artery,  removed  a  thrombus,  and  then  sutured  the  vessel.  In  each 
case  the  thrombosis  recurred  and  the  limb  was  amputated  for  gangrene. 

(j)  Obstruction  of  the  principal  artery  and  vein,  the  result  of  ligature 
or  injury,  is  almost  sure  to  be  followed  by  gangrene.  This  is  the  form  of 
gangrene  which  occurs  in  strangulated  hernia  and  in  a  limb  whicli  is  tightly 
constricted  by  bandages.    When  a  large  artery  has  been  wounded,  the  vene 


DIEECT  CANGKENB. 


lOS 


cotnites  may  be  obstructed  by  the  extravasated  blood.  The  gangrene  is  of  the 
mnist  variet)'.  The  treatment  in  cases  complicated  by  serious  crushing  of  the 
surmimdlng  parts  is  immediate  amputation;  in  other  cases  one  should  wait 
for  a  line  of  demarcation,  unless  the  occurrence  of  sepsis  prevents  such  a 
course, 

(2)  DIRECT  GANGRENE. 

(a)  Severe  crushes  (Fig.  60),  such  as  follow  machinery  and  railroad  acci- 
dents, may  directly  destroy  the  tissues.  If  the  dead  part  is  allowed  to  remain, 
putrefaction  sets  in  and  the  gangrene  is  of  the  moist  variety.  These  cases  are 
treated  by  immediate  amputation  above  the  injury. 

(b)  Gangrene  from  prolonged  pressure  is  seen  principally  in  bed  sores 
and  after  the  use  of  improperly  ap[)lied  .splints.  The  .so-called  trophic  gangrene 


Fio.  to.— Moi«l  aaoRrenc  from  injury.    (Penn<ylvanii  llotpital.) 


is  usually  the  result  of  pressure  or  irritation,  in  parts  which  have  been  deprived 
o(  sensation,  and  in  which  the  pressure  or  irritation  continues  simply  because 
the  patient  docs  not  know  of  its  existence;  vaso-motor  paresis  is  a  secondary 
factor.  Gangrene  the  result  of  pressure  from  splints,  bandages,  or  apparatus, 
is  usually  the  result  of  carelessness,  but  occasionally  occurs  when  such  accusa- 
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tion  cannot  be  made  with  justice,  for  instance,  in  an  old  person  with  badly 
diseased  arteries,  or  in  a  limb  in  which  the  vessels  have  been  occluded  by  an 
injury.  This  form  of  gangrene  is  generally  sujxrficial  (.slough),  but  may 
extend  deeply  and  widely  if  the  parts  become  septic.  The  pangrenous  jiarts 
are  allowed  to  separate  under  antiseptic  dressings,  and  the  ulcer  is  skin 
grafted  to  hasten  healing  and  prevent  contractures. 

Bed  sores  (decubitus,  decubital  gangrene)  are  the  result  of  prolonged 
pressure  on  tissues  whose  resistance  is  lowered  by  long  illnesses.  They  are 
most  apt  to  occur  over  bony  prominences,  such  as  the  occiput,  scapuls, 
elbows,  sacrum,  trochanters  (Fig.  216),  and  heels.  At  first  the  part  becomes 
red,  and  in  the  tenter  of  the  red  area  appears  an  excoriation  or  small 
blister,  which  is  soon  rubbed  off;  the  resulting  ulcer  spreads  into  the 
surrounding  tissues,  or  a  large  slough  forms.  In  neglected  cases  or  in 
cases  in  which  there  is  impairment  of  sensation,  the  sore  rapidly  in- 
creases in  extent  and  depth,  and  may  involve  even  the  bone.  In  disease 
or  injury  of  the  ncr\'ous  system,  especially  fractures  of  the  spine,  bed  sores 
may  appear  within  a  day  or  two  {acute  bed  sores).  The  prophylactic  treatment 
consists  in  changing  the  position  of  the  patient,  so  as  to  give  as  much  rest  as 
possible  to  the  parts  exposed  to  pressure,  and  the  use  of  circular  air  cushions,  or 
of  a  water  or  air  bed;  these  should  be  neither  too  fidl.  which  makes  them  too 
hard,  nor  too  empty,  which  allows  the  body  to  rest  on  the  bed  supports.  Parts 
exposed  to  pressure  should  be  inspected  frequently,  and  the  circulation  main- 
tained by  rubbing  with  salt  and  whisky  (a  lablcspoonful  to  the  pint),  or  with  al- 
cohol an  d  alum ,  foQowed  by  powdering  with  talcum,  boric  acid,  or  stearale  of  zinc. 
The  sheet  should  be  kept  clean  and  smooth,  and  special  care  should  be  taken 
that  no  f)articles  of  food  find  their  way  beneath  the  patient.  If  the  sheet  be- 
comes soiled  with  urine  or  feces,  or  wet  with  perspiration,  it  should  be  changed 
at  once.  When  redness  or  congestion  is  first  noticed,  the  skin  may  be  pro- 
tected by  collodion,  soap  plaster,  or  a  thick  layer  of  some  bland  ointment. 
Irritants  of  all  sorts  should  be  avoided.  After  the  sore  has  formed,  it  should 
be  cleansed  with  peroxid  of  hydrogen,  half  strcngth,  and  bichlorid  of  racrcurj', 
I  to  2000.  Sloughs  should  be  removed  and  sinuses  opened.  Healing  may  be 
stimulated  as  already  indicated  in  the  section  on  ulcers. 

(c)  Corrosive  chemicals  directly  destroy  the  tissues.  Carbolic  acid  gan- 
grene requires  special  notice,  because  it  may  fnilow  the  continuous  application 
of  even  a  weak  solution  (i  -20),  especially  if  the  drug  is  confined  by  an  imper- 
vious covering  under  a  tight  bandage.  As  carbolic  acid  induces  anesthesia, 
the  mischief  may  not  be  suspected  if  the  dressing  remain  undisturbed.  The 
condition  is  most  frequently  seen  in  a  finger  or  toe,  and  is  of  the  dry  variety. 
If  an  entire  finger  or  toe  lie  gangrenous,  wait  for  a  line  of  demarcation  and 
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putate.  If  the  superficial  parts  only  are  affected,  assist  separation  of  the 
slough  with  hot  fomentations  and  remove  it  with  scissors. 

(d)  X-ray  gangrene  is  considered  in  Chapter  I. 

(e)  Frost  bites  and  (0  bums  and  scalds  are  discussed  in  Chapter  XI. 

(3)  MICROBIC  GANGRENE. 

(a)  Traumatic  spreading  gangrene  (malignant  edema,  emphysemat- 
ous gangrene,  gangrene  foudroyante)  is  one  of  the  most  lerrihle  infec- 
tions met  with  in  surgery,  as  the  term  foudroyante  (Ughlning-like)  indicarfs.  It 
is  due  in  most  instances  to  the  bacillus  aerogenes  capsulalus  mi-xed  with  various 

liyyogenic  organisms,  especially  the  streptococcus  pyogenes;  less  frequently  it  is 
,  caused  by  the  bacillus  oj  malignant  edema.  Clinically  the  picture  is  the  same, 
l*nd  the  form  of  infection  can  be  determined  only  by  bacteriological  cxamina- 
I'  tion.  The  infection  may  follow  the  most  trivial  scratch,  as  well  as  an  extensive 
f  injury. 

The  symptoms  are  those  of  a  rapidly  spreading  cellulitis  (Chapter  XII), 
[accompanied  by  pain,  great  swelling,  and  livid  discoloration.  The  wound 
[becomes  sloughy  and  discharges  a  thin  irritating  fluid.  The  gangrene  begins 
tin  the  margins  of  the  woimd  and  rapidly  follows  the  extending  cellulitis,  the 
I  tissues  becoming  greenish  and  finally  black,  and  crackling  owing  to  the  presence 
'  of  gas  generated  by  the  organisms  of  pulrefaction.  the  bacillus  aerogenes  cap- 
sulatus,  or  the  bacillus  of  malignant  edema.  There  is  present  a  septicemia 
of  the  gravest  type.    Death  occurs  in  from  three  to  seven  days. 

The  treatment  is  immediate  amputation  high  above  the  extending  gangrene. 
At  the  very  beginning,  when  the  process  is  still  localized,  free  incisions,  with 
constant  irrigation  or  immersion  in  a  warm  antiseptic  fluid,  may  possibly 
check  the  infection.  The  patient  should  receive  vigorous  treatment  to  eliminate 
the  toxins  and  sustain  the  strength.  Anti-streptococcic  serum,  although  rarely 
beneficial,  may  be  administered. 

(b)  Hospital  gangrene  (wound  phagedena)  was  an  active  form  of  ulcera- 
tion or  gangrene  attacking  wounds  in  the  preantiscptic  days.  It  was  treated 
by  removing  the  sloughs  with  scissors,  then  applying  Ibromin,  nitric  acid,  or 
the  actual  cautery,  or  by  amputating,  and  by  stimulating  and  sustaining 
general  treatment. 

(c)  Noma  is  an  infectious  gangrenous  process  occurring  most  often  between 
the  second  and  twelfth  years.  Cancrum  oris  is  noma  of  the  mouth,  noma 
pudftidi  is  the  same  process  in  the  genitals;  the  addition  occasionally  occurs  in 
other  |NU1s.    Al>out  half  of  the  cases  follow  measles,  but  it  may  be  seen  after 

pother  infectious  diseases  too,  and  occasionally  in  diabetes  and  nephritis.    The 
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causative  organism  has  not  been  isolated,  but  it  is  probably  the  oidinaiy 
pyogenic  bacteria  acting  on  tissues  ^ose  leastanoe  has  been  reduced  by  the 
preceding  disease. 

The  symptonu  are  inaugurated  by  an  abrasion,  whidi  becomes  in- 
fected and  infamed,  and  finally  slou^.  The  part  swells,  and  the  gan- 
grene rapidly  makes  its  way  through,  the  whole  cheek,  and  may  involve  even 
ihe  adjacent  bone.  Pain  is  not  a  {Hominent  feature,  but  the  breath  is  extremely 
fetid.  The  general  symptoms  are  those  of  sepsis  (q.v.);  occasionally  pyemia 
develops  from  involvement  of  the  facial  vein.  Often  the  temperature  &lls 
to  noim^  or  subnormal  before  death.  Inhalation  pneumonia  is  very  apt  to 
develop.    The  mortality  varies  between  70  and  90  per  cent 

The  treatment  consists  in  the  administratiaa  of  chloroform,  the  cutting 
away  of  the  slou^  with  scissors,  and  the  api^cation  of  nitric  add,  pure  carbolic 
add,  or  the  actual  cautery.  Ether  should  not,  of  course,  be  used  in  the  pres- 
ence of  the  actual  cautery.  The  mouth  is  frequently  washed  with  boric  add 
solution  or  liquor  antisepticus.  Hot  antiseptic  fomentations  of  boric  add  are 
applied  to  the  exterior,  and  the  patient  is  given  nourishing  liquid  food,  together 
with  alcohol,  iron,  and  strychnin.  If  recovery  ensues,  the  loss  of  tissue  may 
be  supplied  by  a  plastic  operation.  In  noma  pudendi,  in  addition  to  the  meas- 
ures already  mentioned,  the  patient  may  be  placed  in  an  antiseptic  bath. 


CHAPTER  X. 

CONTUSIONS  AND  WOUNDS. 

A  wound  is  the  "forcible  solution  of  continuity  of  any  of  the  tissues  of  the 
body."  Wounds  are  primarily  divided  into  those  in  which  there  is  no  breach 
in  the  skin  (cotUusion),  and  those  in  which  the  skin  or  mucous  membrane  is 
broken  (opm  wounds). 

A  contusion  is  a  subcutaneous  wound  due  to  external  violence,  and  varies 
from  a  slight  bruise  to  the  most  extensive  shattering  of  viscera. 

The  symptoms  are  pwiin,  tenderness,  swelling,  discoloration,  impaired 
function,  and  in  severe  forms  shock.  The  swelling  is  due  to  the  escape  of 
blood  into  the  cellular  tissue  (extravasalion) ,  in  the  form  of  either  an  infillra- 
tion  (ecchymofis,  or  sugiUalum)  or  a  localized  fluctuating  swelling  {hematoma). 
An  ecchymosis  when  minute  is  called  a  petechia,  when  very  large  a  sujjusion. 
The  amount  of  blood  extravasatcd  varies  with  the  size  of  the  vessels  injured 
.«Bd  the  construction  of  the  part,  thus  in  lax  tissues,  e.g.,  the  scrrjtum  and 
eyelids,  it  is  generally  extensive,  while  in  the  scalp  it  is  usually  slight.  It  is 
•pt  to  be  excessive  in  the  delicate,  in  females,  in  hemophiha  and  allied 
ditions,  and  trifling  in  the  robust.  The  blcxxl  in  an  ecchymosis  soon 
gulates  and  is  disintegrated  and  absorbed;  the  red  corpuscles  liberate 
lent,  which,  as  seen  through  the  skin,  is  at  first  black,  then  blue,  changing, 
absorption  progresses,  to  brown,  green,  yellow,  and  finally  disappearing. 
hematoma  is  surrounded  by  a  deposit  of  fibrin,  so  thai  the  edges  feel  hard 
the  center  soft;  it  may  undergo  absorption,  be  converted  into  a  fibroid 
become  inspissated  and  cakified,  result  in  a  cyst, or  it  may  become  infected 
and  suppurate.  A  hematoma  differs  from  an  abscess  in  that  it  appears 
immediately  after  an  injury  without  signs  of  inflammation,  and  is  at  first  soft 
and  later  hard,  while  an  abscess  is  first  hard  and  later  soft.  In  an  uncom- 
plicated contusion  there  may  be  an  t,\cori<ilion.  or  abrasion,  i.e.,  a  rubbing  ofT 
of  the  epidermis  without  breaking  of  the  corium. 
The  treatment  of  contusions  is  first  reaction  from  shock,  if  it  be  present, 
^MDd  locally,  measures  to  check  bleeding  and  limit  swelling,  viz..  ice.  evap<^irating 
^^■^DS.  coropression,  elevation,  and  rest.  In  the  asthenic,  and  in  severe  cun- 
^^^^H|in  which  there  is  danger  of  sloughing,  heat  with  very  moderate  compres- 
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sion  should  be  employed.  In  the  presence  of  an  abrasion  hot  or  cold  antiseptic 
dressings  should  be  applied.  Durinfj  ihe  suijsiding  stage  ichthyol,  compres- 
sion, and  massage  will  hasten  absorption.  Incision  is  not  indicated  unless  a 
large  vessel  has  been  injured,  or  unless  the  tension  is  so  great  as  to  threaten 
sloughing.  If  a  hematoma  [wrsists,  it  may  be  aspirated  and  firm  compression 
applied.  The  slight  fever  which  results  from  the  absorption  of  the  fibrin 
ferment  of  the  extravasated  blood  needs  no  special  treatment.  Contusions 
of  special  structures  and  of  viscera  are  discussed  in  subsequent  pages. 

An  open  wound  is  the  forcible  solution  of  surface  continuity.  Open  wounds 
are  divided  into  incLsed.  contused,  lacerated,  punctured,  gunshot,  and  poisoned 
wounds.  Penetrating  wounds  are  tliose  which  enter  but  do  not  go  through 
a  part ;  perforating  wounds  are  those  which  go  entirely  through  a  part.  Wounds 
are  also  divided  into  the  aseptic,  and  the  septic  or  infected. 

The  symptoms  of  uncomplicated  wounds  are  pain,  hemorrhage,  gaping  of 
the  edges,  loss  of  function,  and  in  severe  wounds  shock. 

The  treatment  is  (i)  to  arrest  hemorrhage;  (2)  react  from  shock;  (3)  disin- 
fect, remove  foreign  bodies  and  devitalized  tissues;  (4)  coaptate  divided  struc- 
tures, drain,  and  dress;  (5)  secure  rest;  and  (6)  treat  constitutionally  according 
to  the   indications   present. 

Incised  wounds  are  those  in  which  the  edges  are  cleanly  cut  and  sharply 
defined;  they  are  usually  produced  by  keen  instruments,  but  arc  occasionally 
the  result  of  blunt  force,  e.g.,  the  clean-cut  wound  of  the  scalp  which  may 
result  from  the  blow  of  a  club.  Pain  is  severe  at  the  time  of  injury,  but  usually 
subsides  quickly;  bleeding  is  profuse  because  the  vessel  walls  have  not 
been  squeezed  together  but  cleanly  severed.  The  separation  of  the  edges 
depends  upon  the  length  and  situation  of  the  wound.  A  wound  across  mus- 
cular fibers  gaps  widely,  one  which  is  parallel  to  the  muscular  fibers 
gaps  slightly.  A  wound  in  a  line  of  "  cleavage, "  which  line  is  often  marked 
by  a  wrinkle,  gaps  but  little,  while  one  at  right  angles  to  this  line  gapw  more 
widely.  The  amount  of  bruising  present  is  only  microscopic,  so  that  with 
reasonable  precautions  an  incised  wound  heals  by  first  intention. 

Treatment. — Bleeding  ceases  sp»ntaneously  if  no  large  vessel  has  been 
injured.  If  a  large  vessel  has  been  injured,  it  may  be  caught  at  once  with 
hemostatic  forceps,  compressed  with  a  sterile  sponge,  or  controlled  by  a  tourni- 
quet above  the  wound.  In  the  meantime  measures  should  be  taken  to  combat 
shock  if  it  be  present.  After  careful  disinfection  a  thorough  examination  is 
made  to  determine  the  amount  of  injury  done.  Divided  ner\'es,  tendons, 
or  muscles  may  be  seen  in  the  wound,  sensation  and  motion  may  be  inves- 
tigated in  the  parts  beyond  the  wound.  If  any  of  these  structures  have  been 
severed,  they  are  to  be  sutured  with  chromicized  catgut. 
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The  margins  of  the  wound  may  be  coaptated  by  sterilized  adhesive  plaster, 
or  by  gauze  plastered  down  with  collodion,  but  these  measures  are  not  nearly 
as  satisfactory  as  sutures.    VV'hen  deep  i)arts  are  to  be  approximated,  buried 


Fig.  6i. — SupcrAcial  and  deep  inter- 
rupted suturci. 


Fig.  6j.— Button  luture. 


iuturrs  of  catgut  should  be  employed.  When  there  is  much  tendency  towards 
retraction  of  the  edges,  or  when  a  wound  is  deep,  two  varieties  of  sutures  will 
be  required,  viz.,  deep  sutures  {retention  sutures,  or  sutures  oj  relaxation)  and 


superficial  sutures,  or 
(Fig.  6i).  Retention 
silkworm  gut,  but  may 
wire;  ihcy  are  inserted 
the  margins  of  the 
entire  thickness  of  the 
are  then  tied,  or  are 
tons  (Fig.  62),  which 


Fig.  63.— Quilled  suture. 


sutures  oj  coaptutimi 
sutures  are  usually  of 
be  of  silk  or  silver 
an  inch  or  more  from 
woimd,  traverse  the 
divided  parts,  and 
fastened  to  lead  but- 
distribute  the  press- 


ure. The  quill  suture  (Fig.  63)  and  the  twisted  suture  (Fig.  64)  are  varie- 
ties of  llie  retention  suture.  Superficial  sutures  are  inserted  near  the  margins 
of  the  wound  for  coaptation  only;  they  should  not  be  tight  enough  to  pro- 


Fio.  64.— Twitted  >ulurc.     (Bamarchand  Kowalaii.) 

ducc  wrinkling  or  to  invert  the  edges  of  the  skin  (Fig.  65).  In  the  former 
instance  !»ljlch  abscess  is  fostered,  in  the  latter  healing  is  prevented.  The 
interrupted  suture  is  the  one  most  frequently  cmployetl;  it  consists  of 
aepaiatc  stitches,  tied  so  that  the  knot  rests  over  one  of  the  suture  holes. 
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and  not  on  the  wound.  The  coniimuous  or  Glover's  stitch  (Fig.  66)  traverses 
the  entire  length  of  the  wound  without  interruption.  The  buttott-hoU  slilch 
(Fig.  67)  makes  tension  at  right  angles  to  the  wound.  When  desirable 
a  continuous  suture  may  be  tied  after  eacji  insertion  (Fig.  68).  The  Halsted 
subculicular  suture  is  a  continuous  suture  inserted  into  the  deejjcr  layers  of 
the  skin,  but  not  penetrating  the  epidermis.    Silkworm  gut  is  the  best  material 
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I'lG.  65.— Tension  in  slilurinR. 


I'lc.  66.— Continuous  or  Glover's 
Mittire.     (Enmarch  and  KowalziK.) 


for  this  suture,  the  ends  being  left  long  and  protruding  from  either  angle  of 
the  wound,  so  that  it  may  be  removed  when  healing  is  complete.  The  suture 
gives  a  fine  cicatrix  without  the  presena-  of  suture  scars.  Theoretically  the 
staphylococcus  epidcrmidis  albus  lies  undisturbed  in  the  sujK-rficial  layers  of 
the  skin  and  does  not  cause  stitch  abscesses.  Care  should  be  taken  to  approx- 
imate the  deeix^r  structures  with  catgut  or  to  apply  firm  pressure,  so  that  the 
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Fig.  6;.— Continuoui  button-hole  nilurr.     (Walsham.) 

dead  space  beneath  will  be  obliterated  and  the  formation  of  a  hematoma  pre- 
vented. Sutures  should  be  lied,  not  in  a  granny  knot  (Fig.  69),  but  in  a  reef 
knot  (Fig.  70),  or  if  there  is  much  tension  in  a  surgeon's  knot  (Fig.  71). 
Sutures  are  removed  in  from  seven  to  ten  days,  or  at  any  time  if  they  cut  or 
the  wound  becomes  infected.  Other  varieties  of  sutures  are  described  in  con- 
nection with  the  operations  for  which  they  are  used.  •  Drainage  is  discussed 


in  the  chapter  on  technic.  In  wounds  which  have  been  completely  closed, 
dry  sterile  gauze  should  be  applied,  and  retained  in  place  by  a  bandage  or 
binder.  In  infected  wounds  a  dressing  wet  with  bichlorid  of  mercury,  1-5000, 
should  be  employed.  Rest  is  secured  by  confining  the  patient  to  bed  in  seri- 
ous cases,  or  by  splints,  slings,  sedatives,  etc. 

Constitutional  treatment  for  shock,  if 
it  be  present,  is  carried  out  while  the 
hemorrhage  is  being  controlled.  As  a 
rule,  it  is  unwise  to  do  more  than  arrest 
hemorrhage  and  apply  a  tempwrary 
dressing  in  the  presence  of  shock. 
Later,  gener&l  treatment  is  conducted 
according  to  indications;  the  secretions 
are  attended  to.  a  daily  movement 
the  bowels  secured,  and  any  gen 
dyscrasia  combated.  Reference  has 
already  been  made  to  some  of  tlie  com- 
plications of  wounds,  viz.,  inflamma- 
tion, suppuration,  and  gangrene;  others 
are  discussed  in  Chapter  XII. 

A  contused  wound  is  one  whose 
edges  arc  bruised  as  the  result  of  a 
crushing  or  tearing  force.  A  lacerated 
wound  is  one  whose  edges  arc  irregular 
or  torn,  and  is  produced  in  the  same 
way  as  a  contused  wound.  A  brush  bum  is  a  superficial  contused  and 
lacerated  wound  caused  by  friction  and  the  resulting  heat,  as  when  an 
individual  rapidly  slides  down  a  sleep  incline.  Since  contusion  and  laceration 
arc  commonly  associated,  these  wounds  will  be  discussed  together.  The 
bleeding  is  often  trivial,  owing  to  fhc  fact  that  the  vessels  are  torn;  the 


Ffi;.  68.— Ford's  suiurc:  •ihowinK  two 
suiiarc  knots,  a  siniilc  knot,  and  the  method 
of  complctinK  a  square  knot.    (DaCosta.) 


Flc.  (9  — Crinnt  knot. 


i*lc.  70.— Keci  knot. 


Flo.  71.- Surgeon'*  knot. 


inner  and  middle  cuats  give  way  first,  curl  up,  and  plug  the  vessel.  In  other 
caaos  the  vcascla  arc  crushe<l,  and  the  walls  adhere  to  each  other  with  sulTicient 
fiimneas  to  stop  hemorrhage.  The  edges  are  scjKiratcd  less  widely  than  in  an 
laciMd  wound  of  the  same  size,  but  llic  amount  of  devitalized  tissue  is  very 


114 


CONTUSIONS  AND  WOUNDS. 


much  greater,  and  before  repair  occurs  this  must  be  removed  by  the  surgeon 
or  by  nature.  As  nature's  meiiod  is  usually  suppuration,  wounds  of  this 
character  are  ver)'  apt  to  heal  by  second  intention.  Wound  complications 
and  shock  are  much  more  frequent  than  in  incised  wounds.  Among  contused 
and  lacerated  wounds  are  some  of  the  most  dreadful  whicJi  a  surgeon  is  called 
upon  to  treat,  such  as  those  resulting  from  the  tearing  off  of  a  scalp  or  the  avul- 
sion of  a  limb.  An  aseptic  contused  and  lacerated  wound,  such  as  is  some- 
times made  by  the  surgeon,  may  heal  by  first  intention,  especially  if  drainage  be 
employed  for  a  few  days.  When  infection  occurs,  and  such  is  the  result  in 
practically  all  accidental  wounds  of  this  character,  inflammation  and  sup- 
puration are  sure  to  occur,  often  with  serious  constitutional  symptoms  of  sepsis. 

The  treatment  in  a  severe  conlused-laccrated  wound,  in  the  absence  of 
urgent  hemorrhage,  is  directed  to  the  shock.  After  this  has  subsided,  the 
patient  should  be  anesthetized  in  order  thoroughly  to  disinfect  the  wound. 
Tissue  whose  vitality  is  questioned  should  be  removed  if  it  is  unimportant, 
in  other  cases  it  should  be  retained  unless  known  to  be  badly  infected.  .\1I  visible 
vessels,  whether  bleeding  or  not,  are  ligated,  and  provision  made  for  abundant 
drainage.  It  is  important  to  introduce  as  few  sutures  as  possible,  and  to  be 
sure  that  they  do  not  unduly  constrict  tlie  tissues,  otherwise  the  subsequent 
swelling  will  cause  necrosis.  The  wound  is  dressed  with  hot  antiseptic  fomen- 
tations. The  later  treatment  depends  upon  the  comphcations.  If  there  are 
symptoms  of  sepsis,  the  whole  wound  should  be  opened,  rcdisinfecled,  and 
packed  with  antiseptic  gauze.  Sloughing  is  treated  by  the  application  of 
hot  antiseptic  fomentations,  and  removal  of  the  slough  at  the  earliest  possible 
moment.  Secondary  hemorrhage  may  occur  at  this  period  from  the  scptara- 
tion  of  a  slough  involving  the  wall  of  an  artery.  The  general  health  should 
of  course  receive  proper  attention.  The  indications  for  amputation  are  given 
in  the  section  on  amputations. 

Punctured  wounds  and  stabs  are  deep,  narrow  wounds  caused  by  any  long, 
narrow  instrument,  from  a  needle  to  a  sword.  The  outer  opening  is  trivial 
in  size,  the  seriousness  of  the  wound  depending  upon  the  deeper  structures 
which  have  been  injured,  and  upon  the  character  of  the  bacteria  which  may 
have  been  left  in  the  wound.  These  wounds  are  especially  favorable  for  the 
development  of  anaerobic  organisms,  the  most  imjwrtantof  which  is  the  tetanus 
bacillus. 

The  treatment  of  a  punctured  wound  depends  upon  the  character  of  the 
vulnerating  instrument  and  ibe  damage  which  has  been  inflicted.  If  possible 
the  instrument  should  be  inspected,  to  ascertain  if  any  portion  of  it  has  been 
broken  off  and  left  in  the  tissues.  The  X-ray  also  may  be  used  for  this  purpose. 
If  a  portion  of  the  instrument  has  been  left  in  the  wound,  the  wound  should 


I 

I 


GUNSHOT   WOUNDS. 


115 


I 


be  enlarged,  the  foreign  body  extracted,  disinfection  made,  and  drainage 
instituted.  Practically  all  punctured  wounds,  and  especially  those  known 
to  be  infected,  such  as  those  produced  by  dirty  nails  or  the  teeth  of  animals, 
should  be  indsed,  disinfected,  and  drained.  Instruments  hke  fish-hooks,  and 
needles  with  barbed  ends,  remain  in  the  tissues  and  cannot  be  w)thdra\A'n. 
If  so  situated  that  the  end  may  be  pushed  through  adjacent  skin,  this  should 
be  done,  when  the  barb  may  be  cut  off,  and  the  hook  or  needle  extracted  withou  t 
difficulty.  Punctured  wounds  or  stabs  may  injure  large  vessels,  nerves,  tendons. 
or  any  of  the  viscera.  Injuries  of  tliese  structures  are  dealt  with  in  later 
chapters. 

Gunshot  wounds  are  a  special  variety  of  contused-lacerated  wotmds,  pro- 
duced by  missies  thrown  by  explosives. 

In  civil  life  the  gimshot  wounds  most  frequently  seen  are  lliose  produced 
by  small  shot,  revolver  bullets,  and  blank  cartridges.  The  bullet  oj  cnnl 
life  is  made  of  lead,  moves  at  a  low  velocity,  is  readily  deformed,  frequently 
lodges  in  the  tissues,  often  carries  with  it  particles  of  clothing,  and  practically 
tlways  causes  an  infected  wound.  The  entrance  wound  is  slightly  smaller 
tban  the  buUet,  and  may  be  punched  out,  ragged,  or  inverted.  The  tract  of 
the  bullet  is  surrotmded  by  contused  and  devitalized  tissue,  which  is  very  likely 
to  become  necrotic  and  suppurate.  The  wound  of  exit  is  larger  than  the 
bullet,  everted,  and  more  ragged  than  the  wound  of  entrance.  The  bullet 
is  apt  to  be  deflected  by  bone  or  dense  fascia,  and  often  pushes  nerves,  tendons, 
and  blood  vessels  out  of  the  way  instead  of  cutting  them,  so  that  serious  pri- 
mary hemorrhage  is  usually  absent,  although  secondary  hemorrhage  from  the 
sloughing  of  the  contused  vessels  may  occur.  Injured  bones  are  generally 
splintered  or  comminuted.  Small  shot,  if  at  dose  range,  produces  extensive 
laceration  and  burning  of  the  tissues,  into  which  arc  driven  the  shot,  powder- 
grains,  and  portions  of  the  clothing.  At  a  longer  range  the  shot  may  simply 
contuse  the  tissues  without  entering,  or  may  enter  and  be  scattered  in  the  soft 
pATts,  usually  producing  little  damage  unless  a  delicate  structure  like  the 
eye  has  been  struck.  Wounds  by  blank  cartridges  are  contused,  lacerated, 
burned  wounds,  in  the  depths  of  which  a  wad  is  lodged,  and  are  especially 
(iangrrous  because  of  the  frequency  with  which  tetanus  follows. 

The  treatment  of  wounds  due  to  the  leaden  bullet  is  the  same  as  that  for  any 
other  infected  wound  in  which  a  foreign  body  is  lodged.  Hemorrhage,  if 
present,  should  be  attended  to  at  once,  and  if  necessary  the  patient  re- 
actctJ  from  shock.  For  determining  the  position  of  the  bullet,  the  X-ray  is 
by  far  the  Ijest  means.  In  the  absence  of  the  X-ray  one  shoulii  iisccrtain 
the  direction  from  which  the  bullet  was  fired  and  the  position  of  the  body  at 
the  time,  examine  the  clothing  for  the  position  of  perforations  in  v<iU.\.\oxv  \» 
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the  skin  wound  as  well  as  to  determine  whether  portions  are  abscDt,  and  see 
whether  or  not  there  is  a  wound  of  exit.  After  disinfection  the  wound  njay  be 
explored  for  the  bullet  and  any  foreign  body  which  has  been  carried  in  with 
it.  This  is  best  done  with  the  sterilized  finger,  enlarging  the  wound  if  necessary. 
When  deeply  lodged  out  of  reach  of  the  finger,  a  probe  may  be  employed. 
Ndlaton's  probe  is  one  whose  end  is  capped  with  porcelain,  on  which  a  black 
stain  is  found  after  it  has  rubbed  against  lead.  The  same  result  may  be 
had  with  the  stem  of  a  clay  pipe  or  a  probe  of  pine  wood.  Fluhrer's  aluminum 
probe  is  occasionally  employed  in  brain  wounds  because  of  its  lightness. 
It  is  allowed  to  find  its  way  along  the  tract  of  the  bullet  by  gravity.  Various 
electrical  devices  have  been  invented  for  tlic  detection  of  bullets,  such  as 
Bell's  induction  balance,  Girdnt-r's  telephonic  probe,  and  Lilienthal's  electric 
probe.  Girdner's  telephonic  probe  is  made  by  fastening  a  metal  plate,  which 
is  moistened  and  placed  in  contact  with  the  patient's  body,  to  one  of  the  wires 
of  a  telephone  receiver,  and  using  the  other  one  as  a  probe;  a  click  is  heard 
when  the  probe  strikes  the  bullet.  Lilienthal's  probe  may  be  improvised  as 
follows:  A  piece  of  copjx-r  wire  is  wrapped  around  a  silver  coin,  and  another 
I)iece  is  similarly  placed  around  a  copper  coin,  the  connection  in  each  instance 
being  covered  with  sealing  wax.    One  of  the  wires  is  insulated  by  rubber 
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tubing  or  adhesive  plaster,  to  within  an  eighth  of  an  inch  of  the  end.  These 
two  wires  arc  now  twisted  together  to  fonn  a  probe,  the  bright  ends  being  about 
one-sixteenth  of  an  inch  apart  and  nowhere  touching  each  other.  A  drop  of 
melted  sealing  wax  may  be  used  to  fix  them  in  position  and  at  the  same  time 
act  as  a  head  for  the  probe,  the  ends  of  the  wire,  of  course,  being  exposed. 
The  coins  are  placed  in  the  surgeon's  mouth,  one  on  each  side  of  the  tongue 
and  not  touching  each  otlier.  When  the  tips  of  the  wires  come  in  contact 
with  the  bullet,  a  pecuhar  metallic  taste  is  appreciated  by  the  operator.  Probes, 
however,  will  not  detect  pieces  of  cloth.  The  bullet  may  be  removed  with  the 
finger,  or  with  strong  forceps,  such  as  the  setjuestrum  forcejwor  special  forceps 
(Fig.  ^3).  The  wound  is  then  disinfected  with  bichlorid  of  mercury  solution 
and  drained  with  gauze.  When  a  large  number  of  shot  are  scattered  in  the 
tissues,  or  when  the  exact  location  of  a  bullet  is  not  known,  less  risk  will  often 
be  taken  in  leaving  the  bullet  than  in  a  long  or  multilating  operation  to  remove 
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it.    The  tn-atment  of  bullet  wounds  of  the  head,  chest,  and  abdomen  is  con 
sidered  in  the  sections  on  regional  surgery. 

Blank  cartridge  wounds  should  invariably  be  treated  by  anesthetizing  the 
patient,  removing  the  wad  and  devitalized  tissues,  carefully  disinfecting  the 
wound,  and  draining  it  with  gauze.  The  administration  of  a  prophylactic 
dose  of  antitetanic  scrum  also  is  strongly  recommended  (see  tetanus). 

Gutipawder  stains  are  best  removed  by  picking  out  each  grain  with  a  sharp 
pointed  tenotome.  Irritating  ointments  followed  by  poulticing  may  be  used 
with  the  hope  that  the  grains  will  be  discharged  by  suppuration.  The  appli- 
cation of  equal  parts  of  ammonium  biniodid  and  distilled  water  has  been 
pcootnmended;  the  spots  gradually  turn  red,  and  the  red  marks  are  faded  by 
the  application  of  dilute  hydrochloric  acid.  Electrolysis  and  caustics  cause 
permanent  scaring.  When  the  stains  are  quite  superficial,  the  upper  layer 
of  the  skin  may  be  shaved  off,  and  the  raw  surface  covered  with  a  Thiersch 
gnift. 

In  military  surgery  about  nine-tenths  of  the  wounds  are  due  lo  modem  bul- 
lets, and  about  one-tenth  to  artillery  missies.  The  modern  rifle  bullet  ( K.rag-Jor- 
gouen.  Lee-Mctford,  Mauser,  etc.)  consists  of  a  lead  core,  hardened  by  the  ad- 
ditloa  of  from  2  to  5  per  cent,  of  tin  or  antimony,  and  enclosed  in  a  dense  jacket, 
usually  of  cupronickel,  80  parts  of  the  former  to  20  of  the  latter.  The  bullet  is 
long,  conical,  and  of  reducedcalibre,  usually  between  6J  and  8  mm.  The  muzzle 
velocity  is  very  great,  2000  ft.  and  ujjward  per  second,  the  bullet  revolving  on 
its  own  axis  as  the  result  of  the  rifling  some  2000  times  the  first  second;  it  is 
capable  of  producing  a  mortal  wound  at  4000  meters  distance.  The  trajec- 
tory is  comparatively  flat,  hence  the  accuracy  of  aim  much  increased.  The 
modem  bullet  rarely  loifges  and  is  seldom  deflected,  unless  at  great  distances 
(over  1200  meters).  When  the  velocity  is  diminished,  or  as  the  result  of 
indirect  or  ricochet  shots,  the  bullet  may  be  deformed,  carrj-ing  with 
it  paidcles  of  clothing,  and  produce  an  infected  wound  much  like  the 
leaden  btillet;  in  other  cases  the  bullet  di:>es  not  deform  or  carry  clothing 
with  it.  and  pnxluces  a  sterile  wound.  The  character  of  the  wound  varies 
with  the  tissue  injured  and  with  the  range  or  velocity  of  the  bullet.  In  the 
soft  pans  (muscle,  fascia,  skin,  vessels,  lung,  nerves,  tendon)  the  modem 
bullet,  in  direct  shots  up  to  about  2000  meters,  produces  a  dean  perforation. 
The  wound  of  entrance  is  slightly  smaller  than  the  bullet,  with  cleanly  cut 
dqnwiscd  margins;  the  wound  of  exit  is  slightly  larger  than  the  bullet  and  often 
stellate  or  slit-like.  The  walls  of  the  tract  arc  apt  to  be  smooth,  with  ver>-  little 
tearing  or  laceration.  The  bullet  it  not  deflected  by  bone  or  fascia,  and  it  severs 
inxtead  of  pushing  aside  nerves,  tendons,  and  blood  vessels,  thus  increasing  the 
frcquniiy  of  violent  primary  hemorrhage  and  traumatic  aneurjsm;  in  recent 
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wars  in  which  this  bullet  has  been  used,  arterio-venous  aneurysm  has  been 
comparatively  frequent.  These  wounds  are  usually  sterile,  and,  if  subsequent 
infection  is  prevented,  heal  by  primary  union.  The  modem  bullet,  however, 
is  capable  of  producing  great  destruction  of  tissue  under  certain  conditions. 
At  dose  range  (under  500  meters)  there  is  an  explosive  effect,  which  is  due  to 
waves  of  force  transmitted  from  the  bullet  to  the  surrounding  parts.  This 
effect  is  still  seen  in  the  brain,  parendiymatous  organs,  hollow  viscera  contain- 
ing fluid,  and  in  the  diaphyses  of  long  bones  up  to  1000  meters,  "while  dean 
perforations  in  the  liver,  spleen  and  kidneys  can  hardly  be  said  to  occur  at 
any  range."  Lacerated  wounds  are  produced  also  by  ricochet  shots.  Pain 
is  usually  shght  at  the  time  of  injur)',  but  later  may  become  very  severe.  In 
cancellous  bone  a  dean  perforation  is  produced,  but  in  hard  bone  there  is 
comminution,  gradually  diminishing  with  increased  range;  "typical  perfora- 
tions in  the  diaphyses  are  not  to  be  expected  at  any  range."  At  dose  range 
soft  bone  may  be  splintered.  At  short  range  wounds  of  the  head  are  ex- 
tensive and  practically  always  fatal;  over  1600  meters,  clean  perforations  may 
occur;  and  beyond  2000  meters  the  bullet  may  lodge,  comparatively  liille  harm 
being  done  unless  an  active  portion  of  the  brain  is  injured.  Abdominal 
wounds  are  less  serious  than  with  the  old  bullet,  but  still  give  a  very  large 
mortality.  Chest  wounds  are  deddedly  less  dangerous  than  formally,  ex- 
cepting those  cases  which  die  at  once  from  hemorrhage. 

The  Dum-Dum  hdltl  has  a  soft  nose,  that  is,  the  tip  of  the  lead  core  is  left 
uncovered.  These  bullets  have  been  used  in  bailies  with  the  uncivilized, 
because  when  the  bullet  strikes,  the  lead  core  spreads  out,  or  mushrooms, 
inflicting  extensive  damage  and  stopping  the  charge  of  an  individual  no  matter 
where  is  strikes. 

Wounds  by  artillery  missies  have  no  essential  dilTerenccs  from  other  large 
contused-laccraled  wounds. 

The  treatment  of  gunshot  wounds  on  ihe  batiic-ficld  is  limited  to  the 
arrest  of  bleeding  by  tourniquet  or  other  form  of  compression,  and  the  pm- 
lection  of  wounds  from  infection  by  the  application  of  an  antiseptic  dressing,  a 
small  package  of  which  is  carried  by  each  soldier.  At  the  field  hospital  the 
wounds  arc  more  thoroughly  reviewed,  bleeding  points  ligatured,  foreign 
bodies  and  easily  accessible  bullets  removed,  and  disinfection  carried  out. 
Amputations  and  resections  are  very  much  less  frequent  than  formerly,  owing 
to  the  character  of  the  wounds  and  to  the  f)rotective  antiseptic  dressings. 
In  comminuted  fractures  detached  [wrtions  of  bone  are  removed  and  proper 
splints  applied.  Gunshot  fractures  of  the  skuU,  in  cases  even  with  clean  per- 
forations, demand  trephining  for  the  removal  of  depressed  portions  of  the 
inner  tabic.    Chest  wounds  are  treated  by  an  external  ocdusivc  dressing. 
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In  marked  contrast  to  the  treatment  of  such  cases  in  civil  life  (Chap,  xxvii), 
abdominal  wounds  are  dealt  with  exjiectantly,  unless  there  is  some  distinct  indi- 
cation for  operation  beyond  the  fact  of  penetration  of  the  peritoneal  cavity; 
this  is  due  to  the  lack  of  facilities  for  abdominal  section,  and  to  the  now  clearly 
established  fact  that  patients  may  recover  without  ojx;ralion,  after  even  the 
viscera  have  been  perforated.  In  addition  to  the  character  of  tlie  wound 
recovery  is  favored  owing  to  the  fact  that  the  intestinal  canal  is  generally 
empty  at  the  time  of  injury,  and  that,  when  struck,  the  intestine  violently  con- 
tracts and  remains  in  such  a  condition  for  a  sufficiently  long  jjeriod  for  adhe- 
sions to  form. 

Poisoned  wounds  are  those  into  which  some  animal  or  vegetable  poison 
has  been  introduced.  Among  the  animal  poisons  may  be  mentioned  those 
produced  by  snakes  and  insects;  those  of  vegetable  origin  are  mostly  bacterial, 
but  include  curare  and  other  plant  extracts,  some  of  which  are  used  by  savages 
to  poison  weapons  of  warfare. 

It  is  customary  to  consider  under  this  heading  dissection  and  post  mortem 
wounds  because  of  their  s[xct3l  virulence.  Butchers,  pathologists,  students 
and  surgeons  are  exposed  to  wounds  of  this  character.  Wounds  acquired 
in  the  operating  room  rarely  become  infected,  because  of  the  frequent  use  of 
antiseptjcs;  in  the  dissecting  room  wounds  are  apt  to  be  less  serious  than 
those  acquired  in  the  performance  of  a  post  mortem  on  a  body  into  which 
no  antiseptic  preservative  fluid  has  been  injected.  Infection  occurs  most 
frequently  in  those  who  are  "run  down."  An  abrasion  raay  become  inflamed 
from  the  irritation  of  injection  fluids  or  saprophytic  organkms,  but  the  virulent 
infections  are  produced  only  by  pathogenic  organisms,  which  are  especially 
numerous  in  septic  operations  on  the  living,  and  in  the  body  a  few  hours  after 
death.  The  character  of  the  infection  varies  with  tlie  virulence  of  the  bacteria 
and  the  resistance  of  the  individual.  In  the  graver  forms  there  are  widespread 
cellulitis,  lymphangitis,  and  severe  symptoms  of  general  toxemia,  which  may 
result  fatally.  Wounds  of  this  character  should  be  treated  by  compressing 
the  base  of  the  finger  with  a  bandage  or  with  the  opposite  hand,  in  order  to 
encourage  bleeding,  then  the  part  should  be  washed  with  soap  and  water, 
sucked  with  the  mouth,  and  disinfected  with  bichlorid  of  mercury  solution, 
I  to  500.  A  deep  and  narrow  wound  should  be  incised  in  order  to  facilitate 
disinfection.  The  part  is  dressed  with  gauze  wet  in  bichlorid  solution. 
and  at  the  first  indication  of  infection  incision  and  redisinfection  should  be 
practiced. 

InSMt  stings,  such  as  arc  inflicted  hy  bres  and  wasps,  cause  pain  and  swelling, 
but  arc  not  dangcnjus  unless  there  be  a  great  number,  or  unless  in- 
fection occurs.    An  insect  sting  of  the  face  or  lips  may  cause  considerable 
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swelling,  and  such  injuries  in  the  mouth  or  throat  may  be  followed  by  edema 
of  the  glottis.  These  bites  are  treated  by  the  applicatinn  of  dilute  ammonia 
water,  or  if  there  be  much  swelling,  by  ice,  or  lead-water  and  laudanum.  The 
part  should  be  carefully  inspected,  and  if  .the  sting  still  remain  in  the  tissues, 
it  may  be  extracted  with  small  forceps,  after  being  made  prominent  by 
the  pressure  of  a  watch  key.  The  bites  of  liies.  fleas,  and  gnats  are  never 
serious,  unless  these  insects  have  become  soiled  with  some  form  of  infectio" 
before  the  time  of  the  bite,  or  unless  the  wound  is  subsequently  infected  by 
stTatching.  Ticks  (Lvodes)  bury  themselves  in  the  skin,  producing  great 
annoyance,  sometimes  localized  suppuration,  rarely  a  spreading  cellu- 
litis. Large  sptders,  including  the  Uirantula  and  the  scorpion,  may  cause 
great  swelling  and  serious  constitutional  disturbances,  but  seldom  death.  Bites 
by  the  more  poisonous  insects  are  treated  by  placing  a  ligature  above  the 
bitten  point,  incising  the  bite  and  sucking  it,  washing  with  a  strong  solu- 
tion of  permanganate  of  potassium  or  cauterizing  with  silver  nitrate,  and 
then  dressing  anliseptically.  The  ligature  is  gradually  loosened,  and  symp- 
toms of  prostration  watched  for,  and  treated,  if  they  appear,  by  alcohol  and 
other  stimulants. 

Snake  bites  arc  harmless  unless  produced  by  venomous  snakes,  the  varie- 
ties of  which,  in  the  United  States,  are  the  rattlesnake,  moccasin,  copper- 
head, and  viper.  The  venom  is  injected  from  the  poison  sac  on  either  side  of 
the  jaw,  through  the  hollow  fangs  of  the  teeth,  into  the  wound. 

The  character  of  the  symptoms  is  the  same  with  all  varieties  of  venomous 
snakes,  but  differs  in  degree  with  the  amount  and  virulence  of  ihc  venom  and 
the  resistance  of  the  individual.  The  bitten  part  is  the  seat  of  great  pain  and 
begins  to  swell  immediately.  As  the  swelling  extends  ecchymotic  spots,  due  to 
extravasated  blood,  are  noticed,  and  s>Tnptoms  of  severe  prostration  appear, 
sometimes  with  vertigo,  convulsions,  delirium,  or  other  nervous  symptoms. 
Death  may  occur  very  rapidly  if  the  ]>iison  enters  a  vein,  or  it  may  be  post- 
poned a  number  of  hours  or  even  daj-s,  the  parts  being  the  seat  of  a  spreading 
cellulitis.  Snake  venom  has  a  hemolytic  action  on  blood  cells,  and  dissolves  also 
the  endothelial  cells  of  the  capillaries,  thus  accoimting  for  the  ecchymotic 
spots.  In  the  majority  of  viper  bites,  and  occasionally  in  even  the  rattlesnake 
bite,  the  symptoms  do  not  assume  a  serious  asf)ect  but  subside  in  a  short 
time. 

The  treatment  is  to  constrict  the  limb  tightly  by  a  ligature  above  the  bite, 
which  should  be  incised,  and  as  much  as  possible  of  the  poison  removed  by 
cupping,  or  sucking  and  squeezing.  The  wound  should  then  be  cauterized, 
preferably  with  the  actual  cauterj',aBd  the  part  dressed  with  a  saturated  solu- 
tion  of  permanganate  of   potassium.    Constitutional   symptoms  are  met 
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by  stimulation  with  ammonia,  alcohol,  strychnin,  and  digitalis.  When  the 
symptoms  have  subsided,  the  ligature  is  cautiously  loosened,  and  if  they  reappear , 
the  ligature  should  be  again  tightened  and  further  stimulation  administered. 
In  some  cases  after  the  bite  of  a  highly  venomous  reptile,  amputation  has 
been  performed.  Calmette  beUeves  that  the  toxins  of  all  snake  venom  are  the 
nme,  and  that  they  can  be  neutralized  by  the  same  antitoxin.  This  antitoxin 
(antivenene)  is  made  by  injecting  into  a  horse,  increasing  doses  of  the 
mixied  venom  of  the  oobra,  80  per  cent.,  and  viper,  20  per  cent.  Other 
observeis  believe  each  species  of  snake  has  a  specific  venom,  and  that  an  anti- 
toxin would  have  to  be  prepared  for  each.  It  seems  to  be  certain,  however, 
that  Calmette's  antivenene  is  effective  m  not  only  cobra  bites,  but  in  any 
form  of  snake  bite,  so  that  it  should  be  used  whenever  possible.  From  10  to  40 
cc  are  injected  into  the  region  of  the  bite,  or,  if  much  time  has  elapsed,  directly 
into  a  vein.  Calmette  advises  injections,  into  and  around  the  seat  of  inocu- 
lation, also  of  from  ao  to  30  cc.  of  a  fresh  i  per  cent,  solution  of  chlorid  of  gold 
and  calcium  and,  after  removal  of  the  ligature,  thorough  irrigation  of  the  part 
with  a  solution  of  sodiimi  hypochlorite  or  calciutn  chlorid. 


CHAPTER  XI. 

CHEMICAL,  THERMAL,  AND  ELECTRICAL  INJURIES. 

BURNS  AND  SCALDS. 

Bums  amd  scalds  are  injuries  due  to  heal;  scaUls  lo  fluids  or  gases,  bums 
to  fiames  or  heated  solid  bodies.  Injuries  due  to  chemical  substances,  such 
as  strong  acids  and  alkalies,  also  are  called  bums.  Bums  are  divided  into 
three  depijes:  (i)  Hyperemia,  or  redness;  (2)  blistering;  (3)  charring,  or  car- 
boniisation.  Dupuytrcn's  classification  is  as  follows:  (i)  Er)-thema;  (2)  blis- 
tering; (3)  partial  destruction  of  the  skin;  (4)  destruction  of  the  entire  skin: 
(5)  destruction  of  the  subcutaneous  tissues  and  part  of  the  muscles;  (6)  car- 
bonization of  the  entire  part. 

Bums  and  scalds  are  produced  in  a  great  variety  of  ways,  many  of  which 
are  preventable,  such  as  those  following  the  pouring  of  oil  on  fire.  The  sur- 
geon should  especially  bear  in  mind  the  danger  from  the  use  of  hot-water  bags, 
and  the  danger  of  using  ether,  ethyl  chlorid,  or  collodion  near  a  naked  flame 
or  the  actual  cauter)-. 

The  symptoms  of  bums  and  scalds  may  be  studied  under  three  headings: 
(i)  Those  the  direct  result  of  the  injury;  (2)  those  occurring  during  the  stage 
of  inflammation  and  sloughmg;  (3)  diosc  occurring  during  the  stage  of  repair. 

1.  The  symptoms  of  the  first  stage  arc  intense  pain,  and  shock  varyingwith 
the  extent  and  severity  of  the  bum. 

2.  If  the  patient  survives  the  shock,  fever  develops,  due  at  first  to  the  absorp- 
tion of  toxins,  the  result  of  destruction  of  the  tissues,  and  later  to  the  suppu- 
ration which  follows.  The  internal  organs  in  a  severe  bum  become  congested, 
and  actual  inflammation  of  some  of  the  viscera  may  ensue.  Congestion  of 
the  brain  or  lungs  is  not  infrequent,  but  the  viscera  most  apt  to  be  affected  arc 
the  kidneys,  gi\'ing  rise  to  albuminuria  and  decreased  quantity  or  even 
suppression  of  urine,  and  the  gastrointestinal  canal,  causing  vomiting  and  diar- 
rhea, and  later  ulceration,  especially  in  the  duodenum  {Curling's  uicer). 
Duodenal  ulcer  is  supposed  to  be  due  to  the  irritation  of  toxin  laden  bile;  it 
has  the  same  symptoms  and  treatment  as  that  due  to  other  causes.  Delirium 
or  convulsions  may  occur  from  congestion  of  the  brain.    During  this  stage, 
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which  lasts  from  two  to  five  weeks  or  longer,  there  is  active  suppuration  with 
the  separation  of  sloughs. 

3-  During  the  stage  of  rcpaii  there  may  be  no  constitutional  symploms, 
except  perhaps  weakness  or  anemia,  unless  the  wounds  are  very  large  and 
freely  suppurating,  when  there  will  be  some  fever  (hectic),  and  possibly  amy- 
loid disease  if  the  suppuration  persists  for  a  long  time. 

The  prognosis  of  bums  depends  u|x)n  the  age  and  general  condition  of  the 
patient,  and  the  extent,  severity,  and  location  of  the  bum.  In  the  young,  the 
old,  or  the  debilitated,  limited  bums  of  the  first  degree  may  prove  fatal.  If 
a  bum  of  the  fijst  degree  extends  over  more  than  two-thirds  of  the  surface 
of  the  body,  death  is  likely  to  follow,  the  same  result  is  probable  in  a 
bum  of  the  second  or  third  degree  involving  one-third  of  the  surface  of  the 
body.  Bums  of  the  thorax  or  abdomen  are  much  more  serious  than  those  of 
the  limbs.  Death  may  be  due  to  asphyxia  from  smoke  at  the  time  of  the 
accident,  to  shock  immediately  after  the  accident,  and  later  to  sep)sis,  exhaus- 
tion, or  intemal  complications.  Bums  of  the  third  degree  are  always  followed 
by  scars,  which,  when  extensive,  tend  strongly  to  contract,  causing  flexures  of 
joints,  ectropion,  ankylosis  of  the  jaw.  etc. 

Treatment. — A  person  whose  clothing  is  on  fire  should  be  thrown  on  the 
floor  and  rolled  in  a  rug,  overcoat,  shawl,  or  blanket,  in  order  to  smother  the 
flame;  water  should  not  be  used,  as  the  steam  will  produce  scalding.  In  trivial 
bums  of  the  first  degree  the  principal  indication  is  to  relieve  the  pain;  this  is 
best  done  by  the  use  of  cold  lead-water  and  laudanum,  the  application  of  a 
bandage  to  exclude  the  air,  and  by  elevation.  Blisters  may  be  punctured 
with  an  aseptic  needle,  allowing  the  epidermis  to  remain,  then  dusted 
with  thymol  iodid,  and  dressed  with  a  2  per  cent,  carbolic  solution,  which 
is  not  only  antiseptic  but  also  analgesic.  Picric  acid  may  be  used  in  limited 
bums  of  the  first  and  second  degree,  but  not  in  extensive  or  deep  bums,  as 
poisoning  may  result.  Lint  or  gauze  is  soaked  in  a  i  pter  cent,  watery  solu- 
tion of  picric  acid  and  applied  to  the  bumed  part,  and  over  this  sterilized  cot- 
Ion  or  gaiusc  is  bandaged.    The  dressing  is  left  in  place  several  days. 

In  severe  bums  the  first  indication  is  to  relieve  pain  by  the  hypodermatic 
injection  of  morphin  and  to  react  from  shock;  no  attempt  should  be  made  to 
(IreM  the  bum  until  reaction  has  been  obtained.    The  clothing  should  be  cut, 

id,  if  it  sticks,  should  be  soaked  in  sweet  oil  or  salt  solution  and  allowed  to 
drop  off.  The  dressing  of  one  part  should  be  completed  before  exposing 
an  additional  area.  In  extensive  bums  the  patient  may  be  immersed  in  a 
warm  bniii  (100°  to  105").  In  cases  in  which  there  is  much  charred  tissue, 
the  patient 'raay^bc  anesthetized  and  the  devitalized  parts  cut  away.  One 
of  tlie  best  ways  of  dressing  a  large  bum  is  by  strips  of  sterilized  rubber  tissue 
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about  an  inch  broad,  allowinga  fourth  inch  between  each  strip,  and  placing  over 
this  sterile  gauze  which  has  been  wrung  out  in  warm,  sterile,  salt  solution.  The 
gauze  is  changed  as  often  as  it  becomes  saturated  with  discharges,  and  the  rub- 
ber tissue  allowed  to  remain  in  place,  thus  eliminating  much  of  the  pain  and 
distress  which  is  always  an  unpleasant  feature  in  the  dressing  of  these  cases. 
Many  other  dressings  for  bums  have  been  recommended.  Carron  oil  (equal 
parts  of  Unseed  oil  and  lime-water),  to  which  oil  of  eucalyptus  in  the  proportion 
of  1  to  lo  has  been  added  for  its  antiseptic  projK-rties,  makes  a  good  dressing. 
Menthol  i,  olive  oil  9,  and  lime-water  10,  has  been  recommended  as  an  anti- 
septic and  analgesic;  a  saturated  solution  of  bicarbonate  of  soda  or  of  boric  acid 
also  may  be  employed.  Ointments  have  the  same  objections  here  as  in  the 
treatment  of  ulcers.  Recently  satisfactory  results  have  been  obtained  by 
exposing  bums  to  the  air  and  simply  dusting  them  with  stearate  of  zinc,  remov- 
ing scabs  when  pus  collects  beneath  thein.  Because  of  their  poisonous  prop- 
erties, dressings  containing  carbolic  acid,  carbonate  of  lead,  cocain,  creolin. 
iodoform,  phenol  sodique,  lead-water  and  laudanum,  acetanilid,  and  antipy- 
rin  should  not  be  used  on  extensive  bums.  If  a  limb  has  been  completely  car- 
bonized, amputation  should  be  performed  as  soon  as  shock  has  subsided. 

The  conslilitiionai  trealmrnt  is  first  that  for  shock,  and  later,  concentrated 
liquid  diet  and  plenty  of  water,  together  with  suitable  stimulation,  if  it  is  re- 
quired. Complications  should  be  met  according  to  general  indications.  Dur- 
ing the  stage  of  healing  it  may  become  necessary  to  use  stimulating  appli- 
cations or  to  remove  prominent  granulations.  In  an  cttensive  granulating 
wound  skin  grafting  not  only  ha.stens  cicatriaation,  but  limits  subsequent 
contraction.  Splints  should  always  be  used  in  bums  about  joints,  to  lessen 
the  tendency  towards  contraction. 

In   bums  by  acids,  a  weak  alkali,  such  as  lime-water,  and  in  burns  by 
alkaiifs.  a  weak  acid,  such  jis  dilute  solution  of  acetic  acid,  should  be  ap- 
plied.   In  carboUc  acid  bums  alcohol,  if  applied  at  once,  w^ill  act  as  a  neu- 
tralizing  agent.     Yeliow  phosphorous  sticks  to  and  burrows  into  the  skin,  m 
and  bursts  into  flame  on  being  exposed  to  the  air;  the  part  should  be  put 
under  cold  water,  to  which   should  be  added  a  solution  of  chlorid  of  iron, 
or  liquor  sodie  chlorinatje.     Burns  oj  the  nwuth,  pharynx,  glottis,  and  esopha- 
gus arc  usually  produced  by  chemicals,  although  the  accident  may  occur  from    _ 
boiling  fluid  or  superheated  steam.    These  cases  are  treated  by  having  the  I 
patient  suck  bits  of  ice,  by  the  application  of  ice  cxtcmally,  and  in  a  bum 
of  the  mouth  by  antiseptic  washes.    One  should   watch  for  edema  oj  the 

'Uis,  and  treat  it  according  to  the  directions  on  p.  465.  In  bums  of  the 
feophagus  the  chemical  should  be  neutralized,  and  the  patient  fed  on  albumin 
water  or  by  rectum;  the  danger  of  passing  a  stomach  tube  should  be  recalled. 


THE  EFFECTS  OF  COLD. 


In  two  or  three  weeks  bougies  should  be  cautiously  passed,  in  order  to  antici- 
pate the  formation  of  a  stricture. 
X-ray  bums  (see  Chapter  I). 


THE  EFFECTS  OF  COLD. 

The  local  eifects  of  cold,  or  frost  bite,  like  bums,  may  be  divided  into  three 
rdegices:  (i)  Erj'theraa.  or  redness;  (2)  blistering,  or  bleb  formation;  (3)  slough- 
ing, or  gangrene. 
The  symptoms  of  freezing  are  first  coldness,  then  numbness,  and  finally 
l-Anesthesia;  owing  to  the  contraction  of  the  vessels  the  parts  become  deathly 
pale.     In  severe  cases  thrombosis  and  disorganization  of  the  blood  occur. 
WTien  the  parts  are  warmed  there  is  a  burning,  itching,  or  tingling  pain,  and 
redness  and  swelling  due  to  the  overfilling  of  the  paretic  blood  vessels.     In 
frost  bites  of  the  first  degree  this  inflammation  disappears  in  the  course  of  a 
'few   days,  but  may  recur  on  slight  exposure  to  heat  or  cold  (chilblain,  or 
ptmio),  and  is  most  frequent  on  the  toes,  ears,  fingers,  and  nose.     Chilblains 
itch  and  bum  and  sometimes  ulcerate.    In  frost  bites  of  the  second  degree 
reaction  is  attended  with  greater  swelling,  a  livid  color,  and  the  formation  of 
blisters,  or  blebs.    In  the  majority  of  these  cases  frost  bite  of  the  third  de- 
grrc  or  gangrene  occurs.     Gangrene  is  due  to  the  direct  effect  of  cold  or  to 
the    reactionary  inflammation.    In  the  former  instance  thrombosis  occurs 
in  the  vessels  and  the  part  becomes  pale,  anesthetic,  and  brittle;  fingers  and 
[toes  may  break  like  glass.     Reaction  does  not  occur  because  the  blood  cannot 
enter  the  part,  which  now  undergoes  the  changes  incident  to  dry  gan- 
'"^renc.     In  the  latter  instance  severe  inflammation  foUows,  and  the  gangrene 
is  due  principally  to  the  obliteration  of  the  vessels  by  the  pressure  of  the  inflam- 
ory  exudate;  owing  to  the  large  amount  of  fluid  in  tlic  tissues,  the  gan- 
ne  is  of  the  moist  variety. 
The  treatment  of  jrost  bile  is  the  gradual  restoration  of  circulation,  so  that 
the  vessels  may  have  a  chance  to  recover  their  tone  before  a  large  amount 
of  blood  enters  the  part.    The  frosted  area  should  first  be  rubbed  with  ice 
fwater  or  snow;  as  the  circulation  is  restored,  it  maybe  very  gradually  warmed 
omitting  the  snow  and  using  the  hand  only.    Tlie  temperature  of  the 
tiDom  should  be  slowly  elevated,  and   the  part  wrap])ed  in  cotton.    When 
marked   inflammatory  reaction    follows,    free   incisions  should  be  made  to 
rchrvc  tension.    If  gangrene  occurs,  wait   for  the  line  of  demarcation  and 
I  ampuiAtr. 

Chiiblaint  are  treated  by  attention  to  the  general  bealth,  which  is  often  found 
to  be  below  par,  and  by  warm  coverings  at  the  first  approach  of  cold  weather. 
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The  part  may  be  rubbed  with  alcohol  and  water,  belladonna  liniment,  whisky 
and  salt,  soap  liniment,  or  menthol  and  olive  oil  t  to  :o;  or  tincture  of  iodin, 
icfathyol,  contractile  collodion,  adhesive  plaster,  or  diachlyon  may  be  applied. 
Massage  is  often  useful.  When  ulcers  form  they  should  be  treated  anti- 
scptically. 

The  constitutional  effects  of  cold  are  drowsiness,  slowing  of  the  pulse  and 
respirations,  and  dilatation  of  the  pupils.  The  blood  is  driven  from  the  sur- 
face to  the  internal  organs,  which  become  markedly  congested.  Death 
is  probably  due  to  cerebral  anemia  from  failure  of  the  circulation.  The 
Irealment  of  freezing  of  the  whole  body  is  brisk  rubbings  with  cold  cloths,  and 
afterwards  with  the  warm  hands.  The  patient  should  first  be  taken  into  a 
cool  room,  the  temperature  of  which  is  very  gradually  elevated,  as  sudden 
reaction  may  result  in  embolism,  or  in  rupture  of  blood  vessels,  especially  those 
of  the  brain.  Artificial  respiration  may  be  needed,  and  stimulation  should 
be  given  hypodermatically.  or  by  mouth  as  soon  as  the  patient  is  able  lo  swal- 
low.   The  extremities  should  be  elevated  in  order  to  limit  gangrene. 


INJURIES  BY  ELECTRICITY. 
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Lightning  stroke  is  an  injury  ]>roduccd  by  an  aerial  current  of  electricity. 
A  person  may  be  struck  directly  by  the  primary  current,  or  he  may  be  injured 
by  an  induced  current  when  the  lightning  strikes  some  neighboring  object. 
The  accident  is  most  frequent  in  the  (>|Ten  country,  where  there  are  few  buildings, 
trees,  etc.,  to  divide  the  current.  The  mortality  is  nearly  75  percent.  Light- 
ning either  kills  directly  by  the  electrical  .shock,  or  causes  severe  bums  or  extcn - 
sivc  lacerations,  sometimes  tearing  a  limb  completely  from  the  body.  Light- 
ning marks  are  brownish-red,  zigzag,  or  arborescent  lines,  radiating  from  the 
point  struck  along  the  course  of  blood  vessels,  and  arc  due  to  the  decomjxisition 
of  the  red  corpuscles,  with  the  subsequent  transudation  of  the  coloring  matter 
through  the  vessel  walls. 

The  symptoms  in  a  case  not  immediately  fatal  are  those  of  profound  shock 
and  compression  of  the  brain.  Various  nervous  disturbances,  such  as  paral- 
ysis, anesthesia,  blindness,  insanity,  hysteria,  etc.,  may  be  seen.  Excepting 
the  blintlness  and  those  cases  in  which  the  lesion  is  due  to  hemorrhage  into 
the  brain  or  spinal  cord,  these  phenomena  usually  disappear  after  a  greater 
or  lesser  interval. 

The  treatment  is  symptomatic;  first  of  all  it  is  necessary  to  react  from  shock. 
If  is  important  to  remember  here,  as  in  opium  [)oisoning  and  drowning, 
that  a  person  may  be  apparently  dead,  and  yet  be  revived  by  prolonged 
artificial  respiration.    When  reaction  has  been  obtained,  the  patient  should 
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be  carefully  examined  for  fractures,  lacerations,  bums,  etc.  Bums  of  any 
degree  may  be  seen;  they  are  often  slow  in  healing,  probably  owing  to  the  effect 
of  the  electricity  on  the  trophic  nerves;  the  treatment  differs  in  no  way 
from  bums  resulting  from  other  agents.  The  ejfects  oj  artificial  currents 
are  similar  to  those  of  li^tning  and  are  treated  in  th&  same  way.  When  a 
person  is  ensnared  with  a  live  wire,  the  current  should  be  turned  off;  if  this 
is  not  possible,  the  wire  may  be  removed  with  thick  rubber  gloves,  mackintosh, 
thidc  and  dry  woolen  doth,  or  dry  wood,  or  occasionally  the  current  may 
be  short  circuited  by  dropping  some  object,  such  as  an  ironbar,  on  thetwo 


CHAPTER  XII. 

GENERAL  CONDITIONS  AND  SPECIAL  INFECTIONS  FOLLOW- 
ING WOUNDS. 


SHOCK. 

Shock  is  a  general  prostration  of  the  vital  powers  as  the  result  of  injury  or 
emotion.  Local  shock  is  numbness  or  anesthesia  of  a  part  whicli  has  been 
Injured,  and  is  seen  most  frc(|uentiy  in  gunshot  wounds.  Coliafise  is  the  tinal 
stage  of  shock,  or  suddeti  profound  shock  coming  on  acutely.  Exhaustion 
presents  similar  symptoms  to  shock,  but  comes  on  gradually,  often  following 
some  exhaustive  disease,  such  as  carcinoma  or  tuberculosis. 

The  causes  of  shock  are  afferent  impulses  transmitted  along  the  sensory 
or  s)'mpathclic  nerve  fibers  to  the  vital  centers.  esjx!ciaUy  the  vaso-motor 
centers;  or  in  emotional  shock  through  the  nerves  of  special  sense.  As 
the  result  of  these  impulses,  the  vaso-motor  centers  become  weakened  or 
exhausted  (shock),  or  paralyzed  (collapse);  consequently  there  are  marked  low- 
ering of  the  blood  pressure,  weakening  of  the  proj>elling  force  of  the  heart  and 
arteries,  collection  of  the  bUx)d  in  the  veins,  especially  the  large  abdominal 
veins,  and  anemia  of  the  brain,  lungs,  and  superficial  parts  of  the  body. 

The  symptoms  correspond  to  these  pathological  changes,  but  vary  in 
intensity  according  to  the  severity  and  situation  of  the  injurj',  the  psychical 
condition,  age,  sex  (women  are  more  susceptible),  and  previous  general  condi- 
tion of  the  patient,  and  according  to  various  other  factors,  such  as  hemorrhage, 
exposure  to  cold,  etc.  In  a  classical  case  of  torpid  or  apathetic  shock  there  are 
marked  )>all<ir  of  the  skin  and  mucous  membranes,  cold  clammy  perspiration, 
expressionless  face,  dilated  pupils  reacting  slowly  to  light,  weak  and  rapid 
pulse,  slow  shallow  and  irregular  respirations,  mental  apathy,  subnormal  tem- 
petsture,  impaired  sensation  of  the  skin,  and  retention  of  tirine.  If  the  shock 
is  due  to  or  aggravated  by  hemorrhage,  there  may  be  great  restlessness  and 
other  symptoms  commonly  associated  with  the  loss  of  a  large  quantity  of  blood. 
During  the  ix;rio<l  of  reaction  there  may  be  vomiting,  great  restlessness  or 
excitement,  and  even  delirium  {erethislic  shock),  particularly  in  conditions  like 
extensive  bums,  in  which  a  toxic  factor  is  added.    Sometimes  the  symptoms 
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of  shock  do  not  appear  for  several  hours  (.delayed  or  secondary  shock),  a  con- 
dition most  frequently  seen  after  railway  accidents,  alcoholic  intoxication,  and 
severe  emotional  storms.  After  operation  delayed  shock  is  almost  always 
due  to  hemorrhage. 

The  symptoms  of  hemorrhage  are  practically  identical  with  those  of  shock, 
in  fact  the  condition  after  hemorrhage  is  shock  due  to  loss  of  blood.     In  con- 
cealed hemorrhage  one  does  not  see  the  blood,  and  the  question  arises  whether 
the  symptoms  are  due  to  shock  alone,  or  to  shock  the  result  of  hemorrhage. 
In  hemorrhage  there  is  apt  to  be  greater  restlessness,  and  instead  of  torpidity, 
great  anxiety  and  forboding  on  the  part  of  the  patient,  who  complains  of  loss 
ol  sight,  asks  for  water,  and  gasps  for  air;  the  skin  and  mucous  membranes 
bie  excessively  pale,  and  the  pulse,  although  very  frequent,  is  likely  to  be 
lari^r  and  more  compressible  than  that  of  shock.     The  hemoglobin  is  greatly 
Uessened  in  hemorrhage  (but  not  for  a  number  of  hours)  and  unreduced  in 
nboclc.    The  [ni:)st  reliable  signs  are  those  of  fluid  in  a  cavity,  i.e.,  in  the 
'dust  or  abdomen.     In  case  of  doubt,  especially  after  an  abdominal  operation 
or  injury,  an  exploratory  incision  should  be  made. 

The  prophylaxis  of  shock  is  possible  in  surgical  operations.     In  addition 
to  Ttassuring  a  nen'ous  patient,  the  physical  condition  may  be  improved, 
|ftnd  such  examinations  made  as  are  described  under  technic.      With  the 
patient  in  poor  condition  shocJc  may  be  anticipated  by  the  application  of 
warm  water  bags,  the  hypodermatic  injection  of  strychnin  and  alropin,  the 
L  careful  covering  of  the  patient  during  operation,  the  avoidance  of  excessive 
Ppui;gBtion    and  prolonged  abstention  from  food  before  operation,  and  by 
celerity  with  careful  hemostasis  during  the  operation.     The  part  to  be  oper- 
ated upon  may  be  placed  in  a  slightly  higher  position  than  the  rest  of  the  body 
in  order  to  lessen  hemorrhage.     The  use  of  a  local  anesthetic  for  the  prevcn- 
L  tion  of  shock  in  extensive  operations  is  of  doubtful  value,  as  the  fright  of  the 
'patient,  and  the  increased  time  necessary  for  the  i)erformance  of  the  opera- 
tion, owing  to  the  struggles  of  the  patient,  more  than  counterbalance  any 
dcpmsing  influence  of  a  general  anesthetic.     In  head  operations  Crile  applies 
a  tcm|)orar)'  clamp  to  the  carotid,  places  the  patient  in  a  pneumatic  rubber 
Ltuit,  and  elevates  the  upper  part  of  the  body  45°.     In  operations  on  the 
lliangerous  am  of  the  larynx,  in  which  sudden  collapse  may  follow  (mm  reflex 
iinhi'bition  of  the  heart  and  respiration  as  the  result  of  stimulation  of  the 
|SU))erior  laryngeal  nerve,  he  advises  a  preliminary  dose  of  atropin,  or  the 
pa)>plicatirin  of  cocain  to  the  nerve  endings  in  the  larynx;  in  the  extremities 
be  bUxkg  the  nerve  Irtiiiks  by  injecting  into  them  corain. 

Tlie  treatment  of  shock  consists  in  raising  the  feet  and  lowering  the  bead; 
I  the  application  of  carefully  protected  warm  water  bags;  the  hypodermatic  in 
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jection  of  elhcr  i  5.  brandy  i  5.  strychnin  gr.  tij,  digatalin  gr.  yV,  atropin  gr. 
jxrH'  Of  camphorated  oil  1  o ;  inhalations  of  ammonia,  alcohol,  or  oxygen;  the 
rectal  injection  (enteroclyosis)  of  hot  coffee  i  pint,  whisky  i  ounce,  or  turp>en- 
tine  1  ounce  with  salt  solution;  and  autotransfusion,  hypodermoclysis,  or  intra- 
venous infusion  (p.  aio)  of  adrenalin  chlorid  in  the  strength  of  from  i  to  50- 
000  to  I  to  100,000  in  salt  solution.  As  a  rule  from  10  mm.  to  a  half  dram  of 
a  I  to  1000  solution  is  dropped  into  two  quarts  of  salt  solution,  which  is  slowly 
injected  into  a  vein.  AHtotramjusion  is  the  application  of  bandages  to  the 
extremities  for  the  puqx)se  of  driving  the  blood  to  the  vital  centers.  Crile 
uses  the  same  principle  by  the  application  of  a  rubber  suit,  which  is  blown 
up  with  a  bicycle  ])ump.  Mustard  plasters  may  be  put  over  the  heart  and  on 
the  extremities,  and  stretching  the  sphincter  ani  has  been  recommended. 
If  the  respirations  fail  despite  stimulation,  artificial  respiration  should  be 
employed.  Operations  are  not,  as  a  rule,  ijerformed  during  the  presence  of 
shock,  imless  it  is  known  that  the  shock  is  being  increased  by  the  condition 
for  which  the  operation  would  be  performed,  e.g.,  hemorrhage,  perforation 
of  a  hollow  viscus,  and  some  cases  of  crushed  extremities. 

FEVER. 

Fever  is  the  result  of  absorption  of  deleterious  substances  into  the  circ 
lion,  or  of  diseases,  injuries,  or  disturbances  of  the  nervous  system.  The  most 
important  clinical  manifestations  of  fever  are  a  rise  in  temperature,  quickening 
of  the  pulse,  and  disordered  secretions.  Fevers  due  to  iodoform,  mercury, 
and  cocain  are  discussed  in  other  sections  of  the  book,  as  are  also  tirethral 
fever,  syphilitic  fever,  thyroid  fever,  fc\'er  of  hemorrhage,  hepatic  fever,  and 
fat  embolism. 

Autointoxication  is  a  form  of  poisoning  the  result  of  absorption  or  defi- 
cient elimination  of  toxins.  The  term  is  most  frequently  applied  to  that  form 
resulting  from  the  absorption  of  putrefying  intestinal  contents,  but  also  includes 
many  oilier  varieties  of  intoxication,  such  as  those  due  to  deficient  elimination 
from  the  kidneys  and  other  excretory  organs,  those  due  to  the  absorption  of 
disintegrating  portions  of  the  body  when  sterile  (aseptic  wound  fever),  and 
those  due  to  interference  with  glands  like  the  thyroid.  Most  of  the  auto- 
intoxications are  strictly  medical,  but  are  of  great  interest  to  the  surgeon  be- 
cause of  the  fretjuency  with  which  they  complicate  surgical  conditions.  In 
order  to  prevent  autointoxication,  the  excretory  organs  should  receive  proper 
investigation  and  care. 

Acetonuria,  acetonemia,  aciduria,  or  acid  intoxication  is  a  condition  in 
which  acetone  and  diacctic  acid,  one  or  both,  arc  present  in  the  urine;  it  occurs 


I 


I 

I 

I 


SEPSIS. 


«3» 


* 


h  a  number  of  difiFerent  diseases  and  sometimes  follows  an  operation  or  Injury. 
The  symptoms  are  drowsiness  or  restlessness,  followed  by  stupor  or  delirium. 
The  pulse  increases  in  frequency  and  there  may  be   fever.     Nausea  and 

imiting  often  occur,  and  the  breath  has  a  sweetish  or  chloroform-like  odor. 
It  is  supposed  to  be  due  to  some  interference  with  body  raetalioli.sm,  and  is 
fatal  in  a  certain  proportion  of  cases.  The  treatment  consists  in  the  use  of 
measures  to  increase  elimination,  stimulation  if  nccessar}',  and  the  use  of  bi- 
carbonate of  soda  by  mouth  or  rectum,  subcutaneously  or  intravenously. 

The  only  other  autointoxication  with  which  we  shall  deal  here  is  aseptic 
lc»cr 

Aseptic  fever  (readionary,  simple  traumatic,  or  resorption  jever)  is  seen 
after  subcutaneous  injuries,  such  as  contusions,  fractures,  and  sprains,  and 
after  aseptic  operations.  It  is  due  to  the  absorption  of  fibrin  ferment 
from  extnivasated  blood  or  from  exudate,  hence  is  apt  to  be  of  ^^reater 
degree  after  the  use  of  strong  antiseptics.  The  only  symptom  is  a  slight 
rise  in  temperature,  rarely  more  than  ioi°  F.,  which  disappears  by  the  end  • 
of  the  second  or  third  day.  If  the  fever  persists  beyond  tltis  time,  especi- 
ally if  other  symptoms  apjiear,  it  is  almost  surely  due  lo  s<jmc  other  cause, 
aatl  likely  infection  of  the  wound.     It  requires  no  treatment. 

I     Sepsis,  or  '■  blood  poisoning,"  is  a  term  used  to  designate  sapremia,  seplii 
lintonration.  septicemia,  or  pyemia.    The  former  two  are  due  to  the  prescn 
kof  toxins  alone  in  the  blood  (toxemia),  and  the  latter  two  to  the  presence  of 
f toxins  and  bacteria  {bacteremia) .    These  toxins  and  organisms  may  be  of 
\  any  variety,  but  in  the  following  paragraphs  the  terms  septic  intoxication  and 

•rpticcmia  arc  defined  in  their  restricted  sense  as  refeiring  to  pyogenic  toxins 

and  pyogenic  bacteria. 
Sapremia  is  fever  due  to  the  absorption  of  the  products  of  putrefaction, 

lience,  pn)|)erly  speaking,  autointoxication  from  the  absorption  of  putrefactive 
Iproducts  from  the  intestinal  canal  is  sapremia.  Saprophytic  organisms 
WK^  nrcly  found  alone  in  surgical  affections,  consec]uently  a  pure  form  of 
Pmactnia  is  rarely  seen.  The  best  example  is  that  which  is  due  to  the  absor])- 
riian  of  ptomains,  the  result  of  a  decomposing  placenta  after  child  birth.  The 
I  condition  may  be  seen  in  a  more  or  less  pure  form  as  the  result  of  putrefaction 

of  bloiKl  ilois  or  wound  secretions,  or  the  decomposition  of  a  large  tumor. 
[The  ptomains  of   putrefaction  differ  in  com|)osition  and  in  virulence,  hence 

the  severity  of  sj'mploms  will  depend  upon  the  character  of  the  saprophyte, 

as  well  as  upon  the  amount  of  absorption. 
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The  symptoms  arc  often  inaugurated  by  a  chill,  and  a  rapid  rise  of  tcm- 
|)erature  to  103°  or  104°  F.  The  pulse  increases  in  frequency,  the  respirations 
are  more  hurried,  the  tongue  b  coated  and  dry,  and  there  are  thirst,  anorexia, 
constipation  or  diarrhea,  headache,  backache,  general  weakness,  scanty  high 
colored  urine,  vomiting,  and  in  severe  cases  great  restlessness,  delirium,  sn'eats, 
and  finally  coma  with  the  involuntar)*  passage  of  feces  and  urine.  The  symp- 
toms appear  usually  in  from  one  to  three  days.  The  wound  is  tender  and  in- 
flamed and  there  is  a  copious  and  foul  smelling  discharge.  Leukocytosis  is 
present  unless  the  dose  is  verj'  small  or  extremely  large;  there  are  no  organ- 
isms in  the  blo<Kl.  Sapremia  is  so  frequently  linked  with  other  septic  processes 
that  some  authorities  believe  the  term  should  be  discarded.  In  practice  the 
condition  is  indistinguishable  from  septic  intoxication. 

Septic  intoxication  is  due  to  the  abs<jrption  of  pyogenic  toxins.  The 
usual  cause  is  pus  under  pressure,  e.g.,  an  unojiened  abscess  or  a  badly  drained, 
suppurating  wound.  As  granulation  tissue  blocks  lymphatic  spaces,  toxins 
•  are  not  readily  absorbed  from  its  surface,  unless  pressure  be  added;  thus  in  a 
completely  drained  abscess  there  are  no  constitutional  symptoms;  if  the  drain- 
age be  defective,  however,  or  if  the  lymph  spaces  be  opened  by  curettage,  ab- 
sorption takes  place.  In  septic  intoxication,  as  in  sapremia.  the  toxins  alone, 
and  not  the  bacteria,  are  absfirbed.  Chronic  septic  intoxicalimt  is  known  as 
hectic  fever  (p.  gi).  The  symptoms  of  septic  intoxication  are  identical  with 
those  of  sajjremia. 

Septicemia  is  septic  intoxication  fdus  the  presena-  of  living  pyogenic  bac- 
teria in  the  blocxl  stream,  and  (litTers  from  pyemia.only  by  the  absence  of  second- 
ary abscesses.  Septicemia  is  the  result  of  direct  inoculation  with  bacteria, 
often  through  small  wounds.  The  local  manifestations  vary  from  slight 
inflammation  to  the  graver  forms  of  cellulitis.  The  organisms  gain  entrance 
to  the  blood  by  the  lymph  vessels  as  the  result  of  pressure  in  an  abscess  {sec- 
ondary septicemia),  or  possibly  in  some  cases  pass  directly  into  the  open  ca|)illaries 
without  the  existence  of  suppuration  (primary  septicemia).  Cryptogenic 
septicemia  presents  no  wound  or  focus  of  suppuration;  a  forgotten  needle 
puncture,  or  an  abrasion  on  the  skin  or  one  of  the  mucous  membranes  may 
be  responsible  for  these  cases;  the  more  carefully  a  surgeon  investigates  these 
sfKintaneous  cases,  the  fewer  will  be  his  diagno.scs  of  cr)'plogenic  septicemia. 
Bacteria  in  the  circulating  blood  are  devoured  by  the  leukocytes,  or  (hssolved 
by  the  bacteriolytic  action  of  the  blixtd  serum,  thus  terminating  the  process; 
or,  if  suflicicntly  numerous  or  virulent,  and  especially  if  the  individual  has 
not  sufficient  resistance  to  manufacture  antibacterial  serums  or  opsonins,  they 
multiply,  continue  to  elaborate  toxins,  and  are  distributed  to  various  parts  of 
the  body,  where  they  may  cause  secondary  or  metastatic  abscesses  (pyemia); 
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are  eliminated  by  the  excretory  organs,  and  some  arc  destroyed  by  the 
cells.  There  i.s  no  specific  micro-orjijinism  of  sfjiiicemia,  any  one  of 
the  pyogenic  bacteria  seemingly  being  capable  of  producing  the  condition, 
although  the  streptococcus  bears  the  worst  reputation  in  this  respect. 

The  symptoms  may  be  noticed  a  few  hours  after  a  wound,  or  they  may  not 
arrive  for  several  days.  There  b  usually  a  chill,  with  a  rapid  rise  in  icmpora- 
turt  to  104°  or  105°  F.;  the  fever  persists,  being  less  in  the  morning  an<l  greater 
in  the  evening;  in  many  cases  there  are  violent  irregular  rises  and  falls  in  the 
temperature,  characterized  by  severe  chills,  high  temperature,  and  drench- 
inj;  sweats.  The  pulse  increases  in  rapidity  and  decreases  in  tension.  In 
atveie  cases  the  pulse  rate  reaches  150  or  more,  finally  becoming  so  rapid  and 
weak  that  it  cannot  be  counted.  There  is  often  marked  depression  of  the 
ncri'Ous  system,  llie  mind  being  cloudy  and  the  patient  stupid  and  quiet 
ttyphoid  state);  in  other  cases  there  are  delirium,  restlessness,  picking  at  the 
bed  clothes,  and  twitching  of  the  tendons;  in  either  case  coma  precedes  death. 
.\lthough  the  respirations  are  quickened,  signs  of  imperfect  oxygenation  of 
the  blixid  arc  often  seen  in  llie  face,  which  may  be  c)'anotic.  The  tongue  is  dry. 
ooated,  red  at  the  edges,  pointed  at  the  tip,  and  sordes  are  present  upon 
its  dorsum  and  upon  the  lips.  There  is  loss  of  appetite,  occasionally  vomiting, 
often  diarrhea.  Petcchix  may  appear  in  the  skin  and  mucous  membranes. 
and.  owing  to  the  disintegration  of  red  blood  cells,  hematogenous  jaundice  may 
develop.  The  skin  may  present  eru|)tions  also  in  the  form  of  vesicles  or 
pustules,  or  simulating  urticaria,  measles,  or  scarlet  fever.  The  urine  is  scanty 
•nd  high  colored,  and  contains  albumin,  toxins,  and  often  bacteria;  the  spleen 
and  often  the  liver  arc  enlarged,  and  there  may  be  leukocytosis.  Bacteria 
may  be  discovered  in  the  blood  by  cultural  methods. 

LacaJly  the  signs  are  not  always  characteristic,  although  in  many  cases  the 
wound  will  be  inflamed  and  discharging  a  thin  pus.  while  the  activity  of  the 
lymphatic  vessels  will  lx>  manifested  by  red  lines  of  lymphangitis  nmning  to 
the  nearest  lymph  glands,  which  will  be  found  swollen  and  tender,  or  even 
suppurating.  The  veins  about  a  su[>purating  wound  may  become  inflamed, 
and  blocked  with  coagulated  blood  (thromlx)phlebilis).  Bacteria  may  invade 
lUs  thrombus  and  cause  softening  of  the  blood  clot,  portions  of  which  may 

*  be  washefl  into  the  blood  stream  as  emboli. 

Pyemia  is  septicemia  plus  the  formation  of  secondary  or  metastatic 
alisctssvs,  due  to  the  bacteria  lodging  in  various  parts  of  the  body,  or  to  septic 

I  emboli  the  result  of  a  thrombophlebitis;  these  abscesses  may  be  found  in  any 
part  of  the  bo<ly,  but  are  most  likely  to  develop  in  the  bones,  where  bacteria 
are  readily  deposile<l  fn)m  the  capillaries  owing  to  the  slowly  moving  WckmI 
current,  and  in  those  organs  which  have  terminal  arteries,  such  as  the  brain. 
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spleen,  kidney, "and  lung.  Emboli  arising  in  the  area  drained  by  the  portal 
vein  lodge  in  the  liver  (see  embolism).  Compared  with  preantiscptic  days, 
pyemia  is  comparatively  rare  at  the  present  time,  but  is  especially  prone  to 
follow  tlirombophlcbitis  of  the  facial  veins  in  infections  in  this  neighbor- 
hood, thromtjophlebitis  of  the  lateral  sinus  the  rcsuh  of  middle  ear  disease,  and 
l^ylcphll■bitis,  or  inflammation  of  the  large  branches  of  the  [X)rtal  vein,  the 
result  of  inflammations  about  the  rectum,  appendix,  etc. 

The  symptoms  are  those  of  septicemia,  plus  the  secondary  abscesses,  which 
usually  apjx'ar  during  the  second  week;  ihcy  are  generally  announced  by  an 
additional  chill,  but  may  develop  insidiously,  sometimes  without  even  pain 
or  tendcniess,  and  they  are  commonly  small  and  multiple.  Pyemia  may  run 
its  course  in  a  few  days  (acute  pyemia),  or  it  may  last  a  number  of  months 
(chronic  pyemia).  It  is  usually  fatal,  although  recovery  has  occurred  in  a  few 
cases  despite  the  presence  of  secondary  abscesses  in  the  internal  organs.  lo 
pyemia  there  is  said  to  be  a  characteristic  sweet  odor  not  unlike  that  of  hay. 

Surgic4il  scarlatina  is  the  name  given  to  the  scarlet  rash,  probably  the  result 
of  vaso-motor  disturbance,  seen  in  cases  of  sepsis.  True  scarlatina  may, 
however,  occur  after  fiperalions  and  accidental  wounds,  especially  in  children. 
Since  the  period  of  incubation  is  shorter  than  in  the  non-surgical  form,  it 
may  be  that  the  micro-organism  of  scarlet  fever  enters  through  the  wound. 
Scarlet  rashes  may  occur  likewise  from  the  absorption  of  ether,  bichlorid  of 
mercury,  carbolic  acid,  and  iodoform. 

The  diagnosis  of  sepsis  is  often  very  difTicult,  i>arlicularly  in  the  so-called 
cryptogenic  or  sixmlaneous  form,  in  which  it  may  be  necessary  to  review  the 
entire  body  before  finding  the  causative  lesion.  Regions  especially  liable  to 
be  overlooked  are  the  ear,  teeth,  throat,  urethra,  rectum,  in  women  the 
pelvic  organs,  and  in  children  the  bones,  farticularly  the  tibia.  An  insignificant 
wound  that  has  healed  may  be  the  starting  [wint  of  even  the  gravest  forms 
of  sepsis.  Fever  after  a  wound,  excluding  aseptic  fever,  always  calls  for 
very  careful  investigation.  If  the  wound  shows  evidences  of  inflammation  or 
suppuration,  and  if  the  symptoms  promptly  subside  after  the  establishment  of 
thorough  drainage,  the  diagnosis  of  septic  intoxication  may  be  made.  If 
the  wound  does  not  show  evidences  of  irritation,  the  constitutional  disturbance 
may  be  due  to  septicemia,  but  is  more  probably  the  result  of  some  medical 
complication,  such  as  tonsillitis,  pneumonia,  etc.  The  continuation  of  fever 
after  the  opening  of  an  abscess  or  wound,  excluding  medical  complications, 
usually  means  inefficient  drainage,  that  is,  a  continuation  of  the  septic  intoxi- 
cation, or  if  the  wound  is  perfectly  drained,  septicemia.  In  the  latter  instance, 
the  absorption  of  bacteria  may  be  evidenced  by  red  and  tender  lymph  vessels 
coursiiig   along   the  surface    and    ending   in   inflamed   lymph  glands;   the 
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oonstitutional  symptoms  are  more  severe  than  in  septic  intoxication,  and  chills 
|^*re  much  more  likely  to  occur.  A  positive  diagnosis  can  be  made  only  by 
'  recovery  of  the  organisms  from  the  blood  stream,  or  from  the  excretions,  par- 
ticulariy  the  urine.  Leukocj'tosis  occurs  in  all  forms  of  sepsis,  as  does  also 
iodophilia.  Autointoxication  is  ruled  out  by  stimulating  the  excretory 
( origans,  toxemia  (sapremia,  septic  intoxication)  by  thorough  drainage  and 
disinfection  of  the  wound.  When  there  is  marked  depression  of  the 
nen'ous  system  and  general  exhaustion,  typhoid  fever  and  miliary  tuber- 
culosis will  have  to  be  excluded,  while  the  occurrence  of  chills  is  often 
wrongly  interpreted  as  malaria;  in  the  last  a  blood  examination  will  settle  the 
diagnosis.  The  occurrence  of  skin  rashes,  particularly  in  children,  will 
bring  up  the  question  of  the  acute  exanthemata,  especially  measles  and  scarlet 
fever.  The  diagnosis  of  pyemia  is  made  by  the  metastatic  abscesses,  which, 
when  superficially  situated,  are  easily  detected;  but  when  deeply  seated  in 
the  viscera,  they  are  apt  to  be  small  and  numerous,  and  often  their  presence 
■  can  only  be  suspected. 

The  treatment  of  sepsis  is  first  its  prevention  by  the  careful  disinfection  of 
&U  wounds  accidentally  received,  and  by  the  most  scrupulous  antiseptic  or 
mseptic  precautions  during  operations  and  the  delivery  of  pregnant  women. 
After  labor  the  placenta  should  be  carefully  inspected  to  make  sure  that  none 
of  it  has  been  left  behind.  In  cases  of  incomplete  miscarriage  curettage  of 
the  uterus  is  done  with  the  same  end  in  view.  It  is  important  before  oper- 
ations also  to  increase  the  resistant  power  of  the  patient  by  suitable  treat- 
ment. 

Una>mplicatcd  sapremia  or  septic  intoxication  rapidly  subsides  if  the  local 
cause   be    found   and    removed.     If  the  symptoms  continue,  all  the  putre- 
fying material   has  not  been  removed,  drainage  is  not  efficient,  or  bac- 
teria   are    elaborating    toxins    in   the  blo<3d  stream  (septicemia).     In    the 
'  last    the   outlook    is   always    grave,   although,   as  has  already  been   indi- 
'  catcd,  destruction   of   bacteria   and   recovery  may   follow.     Pyogenic   bac- 
teria  in    the  blood  stream   arc  inaccessible.    The  injection  of  antiseptics 
into  the  circulation,  in  sufficient  strength  to  be  of  value,  is  dangerous.    An- 
listreptooocdc  serum,  which  at  first  seemed  to  give  much  promise,  has  been 
'  louad  to  be  ineffectual;  it  may, .however,  be  employed  in  lo  cc.  doses  repeated 
c\'cry  three  or  four  hours,  particularly  if  bacteriological  examinations  prove  the 
infection  to  be  due  to  streptococci;  like  diphtheria  antitoxin,  which  too  has 
I  been  used  in  septic  conditions  without  success,  it  may  produce  erythematous 
or  unirarial  eruptions  and  pains  in  the  joints,  and  one  case  at  least  has  been 
reported  in  which  sudden  death  followed  the  injection  of  the  scrum.     Probably 
the  moat  efficient  means  of  combating  septicemia  is  by  elimination  of  the 
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micro-organisms  and  their  products.  With  this  end  in  view  la.xativcs  should 
be  given,  unless  nature  has  anticipated  the  physician  by  the  pro<iuclion  of  a 
diarrhea,  which  should  not  be  checked  unless  excessive.  Diuretics,  such  as 
calomel,  caffeine,  squill,  sweet  spirits  of  niter,  acetate  of  potassium,  and  large 
quantities  of  water  by  mouth  or  rectum,  are  of  great  value.  When  both  the 
stomach  and  rectum  are  irritable,  the  same  principle  may  be  utilized  by  inject- 
ing salt  solution  into  the  subcutaneous  tissues,  or,  exceptionally,  directly  into 
a  vein.  Antipyretic  drugs  should  be  avoided  because  of  their  depressing 
influence;  if  necessary,  fever  may  be  controlled  by  sponging  with  et^ual  p»arts 
of  alcohol  and  water.  The  most  valuable  drug  is  alcohol  (whisky  or  brandy), 
given  in  large  doses;  slrjxhnin  and  digitalis  are  use<l  for  stimulation,  and 
quinin  and  iron  are  thought  to  be  of  distinct  service  in  septic  processes. 
Predigcsted  liquid  food  should  be  given.  In  pyemia  secondary  abscesses 
should  be  incised  and  drained,  but  unfortunately,  in  the  viscera,  this  is  often 
impracticable  owing  to  their  multipUcity.  An  accessible  vein  the  subject 
of  thrombophlebitis  should  be  excised,  or  (e.g.,  lateral  sinus)  opened,  the  clot 
remoN-ed,  and  the  cavity  packed  with  gauze;  in  order  to  prevent  the  furtlier 
dissemination  of  septic  emboli,  the  vein  may  be  tied  between  the  thrombus 
and  the  heart;  in  the  extremities  amputation  may  be  required. 

DELIRIUM. 

Mental  aberration  after  an  operation  or  injury  may  be  due  to  many  causes. 
The  delirium  of  scftsis  should  be  e.xcluded,  and  careful  inquiry  made  into  the 
previous  mental  condition  of  the  patient,  and  into  previous  habits,  especially 
regarding  the  use  of  alcohol,  opium,  and  cocain;  delirium  may  follow  ether 
and  chloroform,  and  may  be  due  to  iodoform  or  carbolic  acid  absorption. 
Delirium  should  not  be  confused  with  ituanily,  which  is  a  disease  of  the  mind, 
often  in  an  otherwise  healthy  body,  while  delirium  is  due  to  an  intoxication  in 
a  person  who  has  some  bodily  illness. 

Delirium  tremens  (mania  a  potu)  is  the  most  frequent  form  of  delirium 
seen  in  hospital  practice,  especially  after  accidents  or  operations  which  require 
confinement  lo  bed,  and  after  which  the  individual's  customary  dose  of  alcohol 
is  not  given.  At  first  there  are  restlessness,  insomnia,  and  nightmare.  At 
this  period  the  disease  may  be  aborted  in  some  cases;  in  others  alcohol 
seems  to  aggravate  the  condition,  or  at  least  has  no  effect  in  checking  it. 
In  the  course  of  two  or  three  days  the  patient  becomes  delirious;  there  are  in- 
cessant incoherent  talking,  constant  motion,  and  a  characteristic  tremor  of  the 
hands,  and  of  the  tongue  when  prolrude<l.  There  are  hallucinations  of  sight  and 
often  of  hearing;  the  patient  sees  grotesque  individuals  making  grimaces,  or 
more  commonly  fights  snakes,  rats,  or  insects,  which  he  imagines  are  crawling 
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over  and  about  him.    The  pulse  increases  in  rapidity,  and  the  temperature 

;  rises,  rarely  abitive  103"  F..  except  in  faial  cases,  in  which  all  the  symptoms  in- 

in   intensity,  death  occurring  from  exhaustion.     Recover)'  is  the  rule 

unless  the  patient  is  otherwise  in  bad  health,  or  develops  pneumonia,  which 

is  a  frequent  complication. 

The  prophylactic  treatment  in  alcoholic  subjects  who  are  to  imdcrgo  opera- 
tion, or  who  have  sustained  an  injur)',  consists  in  the  administration  of  their 
accustomed  amount  of  alcohol,  tonics,  and  nourishing  food;  at  the  first  appear- 
ance of  tremor,  restlessness,  or  insomnia,  bromids  should  be  given,  and  the 
ptitient  carefully  watched,  because  at  tlie  outbreak  of  delirium,  he  may 
tear  off  his  dressings,  or  get  out  of  bed  and  jump  through  a  window.  When 
llie  attack  has  once  developed,  the  indications  are  to  quiet  the  nervous  symp 
toms,  to  sustain  the  strength,  and  to  maintain  a  constant  watch.  The  ncr\'ous 
sedatives  most  frequently  employed  are  the  bromids,  sulphonethylmethanc, 
and  sulphonmethane;  chloral  is  t<x)  depressing  upon  the  heart,  and  morphin, 
because  of  its  effects  upon  the  secretions,  should  be  used  only  in  ejccep- 
iianiil  cases  or  in  extreme  mania.  Paraldehyde  and  hyoscin  are  highly 
recommended  by  some  aulhoritics.  The  strength  is  maintained  by 
nourishing  liquid  food,  strychnin,  and  digitalis,  while  capsicum  is  usually 
,  given  for  its  effect  upon  the  stomach.  Although  strapping  the  patient  in  bed 
t  Aggravates  the  nervous  symptoms,  it  is  usually  necessary.  Careful  attention, 
of  course,  should  be  given  to  the  bowels  and  kidneys. 

Traumatic  delirium,  or  delirium  nervosum,  isan  afebrile  delirium  occa- 
sionally encountered  after  injuries  or  operations,  particularly  in  children,  the 
trnilc,  and  the  hysterical.  Many  individuals  becxime  flighty  from  pain  alone.  De- 
lirium ner\-osum  ajipears  several  da)'s  after  an  opjcratinn  or  injury  and  may 
last  a  week,  very  rarely  terminating  in  death.    This  condition  is  closely  allied 
I  lo  the  "  delirium  oj  collapse,"  which  is  seen  in  some  cases  of  shock,  or  after  the 
raaddcn  fall  of  a  high  temperature,  and  which  may  last  a  few  hours  or  a  few 
P-days.     The  trcatmenl  of  delirium  ner\'osum  consists  in  the  use  of  ner\ous  sed- 
^ativcs,  attention  to  the  general  health,  and  the  removal  of  any  local  irri- 
tation   which   may   be   i)rcsent. 
Genuine  insanity  occasionally  develops  after  an  ofKration  or  injury;  it 
[Ji  usiuily  of  the  confusional  tyf)c,but  may  be  of  any  variety.    The  prognosis 
III  good  unless  there  are  systematized  delusions,  a  strong  ancestral  histnr)'  of 
f  innnily,  or  unless  there  has  been  previous  tamblc  with  the  intellect. 

ERYSIPELAS. 

Erysipelas  iSt.  Anthony's  fire)  is  an  aaitc  contagious  and  infectious  in- 
unmalion  of  the  skin,  and  occasionally  of  the  mucotis  membranes. 
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The  cause  is  the  streptococcus  erysipelatis  (identical  with  the  streptococcus 
pyogenes),  which  lodges  in  an  abrasion  or  wound,  and,  passing  into  the 
capillary  lymphatics  of  the  skin,  gives  rise  to  the  characteristic  inflammation. 
In  common  with  suppurative  diseases  erysipelas  is  most  prevalent  in  the 
spring.  Chronic  alcoholism,  kidney  affections,  and  other  causes  of  general 
debility,  favor  the  development  of  the  disease,  and  in  certain  individuals  there 
is  a  natural  predisjxjsition,  the  disease  breaking  out  repeatedly  on  the  slight- 
est provocation.  It  is  especially  prone  to  occur  in  epidemics  in  overcrowded 
hospitals  with  defective  sanitation.  Idiopalhic  erysipelas  is  that  form  in 
which  no  port  of  entry  can  be  found.  Infection  through  sound  skin  or 
mucous  membrane  is  possible,  but  in  the  vast  majority  of  the  idiopathic  cases 
it  is  probable  that  the  abrasion  is  so  slight  or  so  situated,  e.g.,  just  within 
the  nostrils,  that  it  escapes  detection. 

The  symptoms  may  be  inaugurated  by  a  chill,  with  headache  and  malaise, 
the  rash  appearing  a  number  of  hours  later,  but  in  many  cases  the  local  changes 
first  attract  attention.  The  wound  will  have  a  dry,  dirty-yellowish  appearance, 
and  be  surrounded  by  a  bright  red,  shiny  swelling,  which  spreads  irregu- 
larly, resembling  a  growing  map;  the  redness  disappears  on  pressure,  and 
there  is  a  sensation  of  burning,  tension,  or  stiffness,  but  no  acute  pain,  unless 
dense  structures  like  the  scalp  are  invaded;  there  is  edema,  which,  in  loose 
structures  like  the  scrotum  and  eyelids,  becomes  very  great.  Owing  to  the 
intensity  of  the  dermatitis,  vesicles  and  bulls  frequently  develop  and  often 
contain  a  purulent  fluid.  Suppuration,  however,  is  not  common  unless  the 
organism  gains  access  lo  the  subcutaneous  tissues  {cellido-cutanenus  or  pkleg- 
morwus  erysipelas),  when  there  is  widespread  suppuration,  often  with  slough- 
ing of  the  skin  and  subcutaneous  tissues  (see  cellulitis).  The  skin  is  hot  and 
tense,  the  margins  of  the  swelling  abrupt  and  sharply  defined,  and  the  adjacent 
lymph  glands  swollen  and  tender.  The  fever  is  of  the  continuous  variety 
and,  especially  in  facial  erysipelas,  is  apt  to  subside  by  crisis.  In  those  whose 
health  has  been  depressed  by  general  illness,  in  aicoholics.  and  in  erysipelas 
about  the  head  and  face,  great  prostration  with  delirium  is  likely  to  develop. 
As  the  rash  spreads  it  fades  in  those  areas  which  were  first  attacked,  leaving 
a  brownish  discoloration  and  a  branny  desquamation.  Erysipelas  of  the 
fauces  causes  great  swelling,  which  may  spread  to  the  glottis  and  produce 
severe  dyspnea.  Occasionally  erysipelas  will  spread  from  its  point  of  origin, 
successively  involving  contiguous  areas  (ambulanl,  erratic,  migratory,  or  wan- 
tUrinfi  erysipelas).  Again  it  may  jump  from  one  region  of  the  body  to  some 
distant  region  (metastatic  erysipelas).  Erysipelas  which  begins  in  the  cicat- 
rizing umbilicus  of  the  new-bom  (erysipelas  neonatorum)  is  very  fatal.  Every 
now  and  then  a  malignant  growth,  chronic  ulcer,  or  ancient  skin  disease  will 
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disappear  after  it  has  been  invaded  by  erysipelas  (erysipelas  salutaire).  The 
disease  lasts  from  a  few  days  to  several  weeks.  The  general  mortality  varies 
from  S  to  7  per  cent.,  being  less  in  the  otherwise  healthy,  and  greater  in 
ftJcoholics,  in  the  senile,  and  in  those  whose  general  condition  has  been 
depressed  by  some  other  affection.  Death  is  usually  the  result  of  toxemia, 
although  it  may  arise  from  a  complication,  such  as  meningitis,  pneumonia, 
endocarditis,  nephritis,  or  pyemia. 

The  diagnosis  of  erysipelas  is  rarely  difficult.  It  is  most  frequently  con- 
fused with  cellulitis,  in  whidi  the  margins  are  not  so  abrupt  and  irregular, 
and  in  which  the  redness  is  more  dusky  and  the  pain  deeper  and  more  throb- 
bing. 

The  Treatment. — The  prophylactic  Irealment  consists  in  the  isolation  of 
cases  of  erysipelas  which  develop  in  a  surgical  ward.  During  an  epidemic 
none  but  imperative  operations  should  be  performed.  Those  who  nurse  or 
dress  cases  of  erysipelas  should  not  come  in  contact  with  surgical  or  obstet- 
rical patients. 

The  local  Irealment  consists  in  the  careful  disinfection  of  any  existing  wounds 
and  the  application  of  antiseptic  fomentations.  The  various  solutions  and 
ointments  which  have  been  recommended  from  lime  to  time  seem  to  have 
little  effect  upon  the  progress  of  the  disease;  one  of  the  most  popular  of  these 
is  ichihyol.  25  jjcr  cent.  Cataplasm  of  kaolin  (p.  75)  is  one  of  the  best  appli- 
cations. Evaporating  lotions  and  cold  compresses  ease  the  pain,  but  should 
be  used  cautiously  in  asthenic  cases.  Irritating  medicaments,  e.g.,  iodin, 
tuqjcntinc,  etc.,  should  not  be  applied  to  the  inflamed  area.  In  order  to 
prevent  the  spread  of  erysipelas,  the  inflamed  area  has  been  surrounded  by 
a  circle  painted  with  a  strong  solution  of  silver  nitrate  or  tincture  of  iodin,  by 
injections  of  a  3  per  cent,  carbolic  acid  solution  or  other  antiseptic,  by  incisions, 
and  by  a  circle  burned  with  the  cauter)'.  All  these  methods  aim  to  produce  a 
barrier  of  leukocytes,  in  other  words,  an  inflammation  is  produced  to  stop 
an  inflammation.  The  results  of  this  homeopathic  form  of  treatment  do  not 
justify  its  continuance.  The  application  of  pressure  by  collodion  or  strips 
of  adhesive  plaster  is  occasionally  effective  in  limiting  the  inflammation. 
When  suppuration  is  tlireatened,  or  in  the  cellulo-cutaneous  variety,  incisions 
arc  indicated.  Erysipelas  oj  the  jauces  should  be  treated  by  sprays  or  gargles 
of  mildly  antisejitic  solutions,  and  by  the  application  of  ice  externally;  the 
patient  should  be  carefully  watched  for  evidences  of  edema  of  the  glottis, 
which  may  require  trarhctitomy. 

Consliluliimal  treatment  should  be  conducted  on  general  lines,  i.e.,  elimination 
should  lie  attended  to,  stimulation  and  nervous  sedatives  used  if  necessary, 
liquid  food  given  at  frequent  intervals,  and  cold  sponging  employed  for  exces- 
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sive  fever.  Tincture  of  chlorid  of  iron,  lo  to  20  drop)s  three  or  four  times 
a  day,  is  regarded  by  some  as  a  specific,  especially  when  combined  with  quinin. 
Pilocarpin  given  internally  has  been  recommended  for  its  action  on  the  skin. 
Antistreptococcic  serum  should  theoretically  be  of  great  value.  Mormorck. 
the  originator  of  antistreptococcic  serum,  has  treated  423  cases  of  erj'sipelas 
with  his  serum,  with  a  mortality  of  3.87  per  cent.  The  serum  has  been  injected 
around  the  area  of  inflammation,  as  well  as  in  indifferent  portions  of  the  body. 

CELLULITIS. 

Cellulitis,  or  inflammation  of  the  areolar  connective  tissue,  may  be  acute  or 
chronic.  Chronic  cellulitis  is  always  circum.scribed;  it  may  follow  the  aaitc 
form,  but  is  more  often  seen  as  a  thickening  of  the  tissues  al:)oul  some  long- 
continued  source  of  irritation,  e.g.,  a  chronic  ulcer,  and  subsides  when  the 
cause  is  removed.  Acute  cellulitis  may  be  circumscribed  or  ditTuse.  Aculf 
circumscribed  celluiilis  may  be  found  in  any  region  in  which  there  is  cellular 
tissue,  and  is  described  in  subsequent  pages  under  the  title  of  cellulitis  of  the 
neck,  pelvic  cellulitis,  felon,  periproctitis,  etc. 

Acute  diffuse  cellulitis  {difjuse  phlegmon,  pliiegmottous  suppuraHon,  puru- 
ifnt  infillration)  is  a  widespread  suppurative  inflammation  of  the  subailancous 
cellular  tissue.  It  is  usually  caused  by  the  infection  of  wounds  with  the 
streptococcus  pyogenes,  and  is  indistinguishable  clinically  from  cellulo-cutane- 
ous  or  plUcgmonous  erysipelas.  The  toss  severe  varieties  are  due  to  staphy- 
lococci. L)  cither  case  the  dose  and  virulency  of  the  organism  and  the 
general  condition  of  tlie  patient  determine  the  extent  and  severity  of  the 
process. 

The  symptoms  may  appear  within  a  few  hours  or  not  for  two  or  three 
days  after  the  infection  of  a  wound.  The  inflammation  s|)rcads  ra{)idly,  anri 
unless  checked,  may  extend  over  a  whole  limb.  There  arc  intense  jiain, 
great  swelling  and  edema,  dusky  redness,  and  elevation  of  the  local  tempera- 
ture. The  inflammatory  exudate  melts  into  pus,  the  subcutaneous  tissue 
sloughs,  and  gangrene  of  the  skin  may  occur  from  the  cutting  off  of  its  bliH>d 
supply.  The  lymphatic  vessels  running  from  the  infected  area  may  be  len.sc. 
red.  and  lender,  and  the  glands  into  which  they  empty,  painful  and  swollen. 
The  suppuration  muy  spread  not  only  beneath  the  skin,  but  between  muscles, 
Ijeneath  fascia,  and  lo  even  the  lx)ne.  When  gas  is  present  in  the  tissues, 
there  is  emphysematous  crackling,  the  infecting  organism  being  the  bacillus 
aiirogcnes  capsulatus  or  the  bacillus  of  malignant  edema.  The  constitutional 
symptoms  are  those  of  septic  intoxication  or  septicemia;  occasionally  pyemia 
develops. 
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Treatment. — The  condition  may  be  prevented  by  the  scrupulous  disinfec- 
tion of  all  abrasions  and  wounds,  and  their  exclusion  from  contamination  by 
sterile  or  antiseptic  dressings.  When  the  process  begins,  i.e..  when  a  wound 
becomes  inflamed,  there  may  still  he  time  to  abort  the  disease  by  opening 
the  wound,  carefully  disinfecting  it.  antl  filling  it  with  antiseptic  gauze. 
WTien  the  cellulitis  has  once  gained  headway,  free  incisions  should  be 
made,  whether  there  be  suppuration  or  not,  in  order  to  relieve  tension  and 
drain  the  tissues  of  the  inflanimator)'  exudate  and  bacterial  products.  In  the 
milder  varieties  early  incisions  may   prevent  suppuration,   in   the  severer 
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fomi-H  they  will  at  least  limit  it;  these  incisions  are  disinfected  by  peroxld  of 
hydrogen,  followed  by  hot  bicldorid  of  mercury  solution,  i  to  looo,  and  an' 
lightly  lacked  with  gauze,  the  whole  part  being  covered  with  a  bichlorid  dress- 
ing. The  limb  should  be  elevated,  frc<|uently  dressed  and  irrigated,  and 
further  incisions  made  if  spreading  continues.  Inflamed  Ij-mph  vessels 
«ni|  glaniU  may  be  covered  with  iciilhyol  ointment;  if  the  glands  suppurate, 
tbry  should  be  freely  extiq>aled.  If  there  is  a  tendency  to  sloughing,  warm 
aniLteplic  fomentations  should  \>c  applied,  and  the  sloughing  tissue  removed 
as  <iuickly  lu  it  forms.    In  some  cai>cs constant  irrigation  (Kig.  73)  with  a  mild 
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antiseptic  solution,  or  immersion  of  ilie  jxirt  in  a  continuous  warm  bath,  may 
be  employed.     The  eonslitutional  trealmenl  is  thai  of  sepsis  (qv.). 

TETANUS. 

Tetanus  (lockjaw)  is  an  infectious  disease  characterized  by  tonic  spasms 
of  ihe  muscles,  especially  those  of  mastication. 

The  cause  is  the  bacillus  of  tetanus,  which  is  a  rotl-likc  organism,  usu- 
ally presenting  a  distinct  enlargement  at  one  end,  owing  to  the  presence  of  a 
spore  (drumstick  bacillus).  It  is  an  anaerobe,  a  fact  which  explains  the 
frequency  of  tetanus  after  punctured  wounds,  which  quickly  heal  at  the  sur- 
face and  form  an  ideal  chamber  for  the  growth  of  the  organism.  In  the 
absence  of  air  the  bacillus  may  be  slightly  motile,  owing  to  the  presence  of 
(lagellae.  The  organism  is  most  frequently  found  in  cultivated  earth  and 
in  the  feces  of  animals,  hence  the  susceptibility  of  hostlers  and  "sons  of  the 
soiL"  The  predisposition  which  is  supposed  to  be  possessed  by  the  negro  is 
probably  due  to  this  fact.  As  heat  favors  the  development  of  the  organism, 
the  disease  is  partiailarly  prevalent  in  the  tropics.  Aside  from  punctured 
wounds,  the  bacillus  finds  a  most  favorable  ficlri  for  development  in  septic 
wounds,  owing  to  the  absorption  of  oxygen  by  other  organisms  present  (sym- 
biosis). Punctured  wounds  of  the  sole  of  the  foot  are  notorious  for  the  fre- 
quency with  which  they  are  followed  by  tetanus,  because  the  vulnerating 
body,  often  a  rusty  nail,  has  become  contaminated  by  lying  in  contact  with 
the  earth.  Blank  cartridge  wounds  are  particularly  dangerous.  Tetanus 
has  followed  also  the  injection  of  gelatin  for  aneurj-sm,  the  injection  of 
diphtheria  antitoxin,  and  vaccination.  Occasionally  no  wound  can  be  found 
{idiopathic  tetanus),  although  it  is  possible  in  these  cases  that  the  bacilli 
enter  the  tissues  through  an  ulcer  or  abrasion  in  the  alimentary  canal.  The 
bacilli  have  little  tendency  to  migrate  from  the  point  of  inoculation,  being 
rarely  found  in  the  blood.  Tetanvloxin  is  composed  of  two  bodies,  viz., 
lelanospasmin,  which  produces  convulsions,  and  letanolysin.  which  destroys 
red  blood  cells.  The  toxin  reaches  the  ganglia  of  the  central  ncr\'ous  sys- 
tem, not  by  the  blood,  but  by  the  motor  nerves,  along  the  axis  cylinders  of 
which  it  slowly  creeps,  thus  explaining  the  long  incubation  and  the  congested 
appearance  of  the  ncr^•es  leading  from  the  wound.  The  sensory  nerves  take 
no  part  in  the  process.  That  po/lion  of  the  toxin  which  finds  its  way  into  the 
general  circulation  is  not  absorbed  directly  by.  the  ganglia,  but  is  distributed 
to  the  ends  of  the  motor  nerves  throughout  the  body,  then  passing  upward 
along  these  nerves  to  the  cord,  thus  the  period  of  incubation  b  the  same  when 
the  toxin  is  injected  into  even  the  subarachnoid  space. 

The  period  of  incubation  of  acute  tetanus  varies  from  a  few  hours  or 
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days  to  two  or  three  weeks,  usually  being  within  ten  days.  The  first  symp- 
tom is  stifihess  of  the  lower  jaw,  which  later  becomes  fixed,  the  patient 
being  unable  to  open  the  mouth  (^trismus,  or  lockjaw).  The  spasm  extends 
more  or  less  rapidly  to  the  other  voluntary  muscles  of  the  body.  Spasm 
of  the  muscles  of  expression  mould  the  face  into  a  characteristic  grin 
(risus  sardonUus).  As  the  muscles  of  the  back  are  the  more  powerful, 
generalized  coovubions  usually  cause  the  patient  to  rest  Ufton  the  head  and 
heck  (opiith^fUmos),  but  the  whole  body  may  be  stiff  and  straight  (orthotonos). 
bent  to  one  side  {pleurosthohnos).  or  cur\'ed  forward  {tmprnsltwtonos).  Spasm 
of  the  pharjTigcal  muscles  causes  dys{>hagia,  of  the  diaphragm  girdle  pain, 
of  the  laryngeal  muscles  dyspnea,  of  the  sphincter  vesica;  retention  of  urine, 
of  the  sphincter  ani  constipation.  The  mind  is  clear,  and  the  pain  very 
great,  owing  to  the  cramp-like  contracture  of  the  muscles,  which  never  entirely 
relax,  and  which  are  thrown  into  more  acute  contraction  by  the  slightest  irri- 
tation, such  as  a  draught  of  air,  an  attempt  to  take  food,  etc.  During  these 
convulsions  the  patient  is  cyanotic  from  spasm  of  the  respiratory  muscles,  the 
body  is  covered  with  sweat,  the  eyes  protrude,  and  muscles  may  be  rup- 
tured, teeth  broken,  or  the  tongue  bitten  through.  The  temperature  is  usu- 
ally normal  at  the  beginning,  but  generally  rises  before  death,  and  continues 
to  rise  after  death,  often  reaching  io8°  or  no"  F.  The  end  usually  comes 
within  four  or  five  days,  from  heart  failure  or  asphyxia  during  a  convulsion, 
or  from  exhaustion. 

Chronic  tetanus  has  a  longer  fx^riod  of  incubation  than  the  acute 
form,  is  characterized  by  milder  symptoms,  and  presents  a  much  better 
prognosis.  Sometimes  the  spasms  are  limited  to  that  portion  of  the  body 
in  which  the  infection  has  taken  place.  In  cephalic  tetanus  (Irlnnits  paraly- 
IUms.  kopi  Iflamts.  tetamts  hydrophobictis),  which  follows  injuries  in  the  area 
supplied  by  the  cranial  neri'cs,  trismus  and  dysphagia  are  often  accompanied 
by  facial  paralysis,  from  neuritis  of  the  seventh  nerve.  Chronic  cephalic 
tetanus  presents  a  fairly  g<x>d  prf)gnosis  (35  per  cent,  mortality),  but  in  some 
cases  it  is  scute  and  associated  with  generalized  convulsions,  and  is  then 
quite  as  grave  as  ordinar}'  acute  tetanus. 

Ttlanus  neonatorum,  or  trismus  nascentium,  is  tetanus  in  the  new-bom,  due 
to  infection  through  the  navel. 

The  morlaJity  of  acute  tetanus  is  from  80  to  90  percent.,  of  the  chronic 
variety  from  40  to  50  per  cent.  A  long  jK-riod  of  incubation,  a  normal  tem- 
perature, and  limitation  of  the  spasms  to  the  head  and  neck  are  favorable 
•^».    If  death  does  not  occur  within  a  week,  recovery  may  be  expected. 

Diagnosis. —  Trismus,  or  closure  of  the  jaws,  arising  from  inflammato 
liuubles.  etc.  (sec  p.  502),  is  not  accompanied  by  rigidity  of  the  neck  or| 
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eralized  convulsions,  and  the  cause,  e.g.,  tonsillitis,  unerupted  wisdom  tooth, 
etc.,  will  readily  be  found  uixin  examination.  In  strychnin  poisoning  there  is 
complete  relaxation  between  the  spasms,-  including  the  jaw  muscles,  so  that 
the  mouth  may  be  widely  o;)ened;  the  convulsions  are  more  abrupt  in  onset, 
and  tlie  hands  are  tightly  contracted,  an  unusual  sign  in  tetanus;  and  there 
may  be  hyfxrcsthcsia  of  the  retina;  with  green  vision.  In  hysteria  there  may 
be  blindness.  Uiughing  or  crying  spells,  loss  of  consciousness,  and  during  the 
spasm  closure  or  cjuivering  of  the  eyelids.  Occasionally  the  {Kitient  is  rigidly 
fixed  in  one  jwsition  and  remains  so  for  hours  (catalepsy).  Wood  states  that 
in  hysteria  the  feet  are  crossed  and  the  toes  inverted;  in  spasm  of  all 
the  muscles  of  the  leg  the  feet  are  turned  out.  because  the  muscles  of  cvcr- 
sion  are  stronger.  Tetany  is  characterized  by  Ionic  local  spasms,  esijccially 
of  the  hands  and  feet.  Recovery  is  the  rule  hut  death  occasionally  occurs; 
the  cause  is  not  known.  There  is  supposed  to  be  some  irritation  of  the  anterior 
horns  of  the  spinal  cord.  It  is  occasionally  epidemic,  and  sometimes  follows 
pregnancy,  jxjisoning  by  ergot,  chlorofcirm,  etc.  (toxic  tetany),  certain  infec- 
tious diseases,  emotional  attacks,  irritation  of  the  gastrointestinal  canal,  and 
some  constitutional  diseases.  The  surgeon  is  interested  chiefly  in  that  form 
which  follows  thyroidectomy.  Trismus  is  absent,  and  pressure  upon  the 
nerve  supplying  the  affected  muscles  precipitates  an  attack  (Trousseau's 
symptom).  In  hydrophobia  the  convulsions  are  limited  to  the  muscles  of 
respiration  and  deglutition,  are  clonic  and  not  tonic,  and  are  associated  with 
mania.  Bacteriological  examination  of  any  existing  wound  may  be  of  value 
in  doubtful  cases. 

The  Treatment. — The  prophylactic  trealmenl  consists  in  the  careful  disin- 
fection of  all  wounds.  Punctured  wounds,  unless  produced  by  an  evidently 
clean  instrument,  should  be  enlarged  by  incision,  disinfected,  and  drained. 
They  should  not  be  cauterized,  because  the  resulting  eschar  excludes  the  ur 
from  the  deejK'r  portions,  and  thus  favors  the  development  of  the  tetanus 
bacillus.  In  wounds  in  which  infection  by  the  tetanus  bacillus  is  suspected, 
viz..  those  contaminated  by  earth  or  manure,  and  those  due  to  the  blank  car- 
tridge, the  most  scientific  procedure  is  to  take  a  smear  and  a  culture  from  the 
woimd  before  disinfection;  if  tetanus  bacilli  are  recovered,  the  wound  should  be 
excised  and  antitoxin  administered,  lo  cc.  daily  for  two  weeks.  Reference  has 
already  bi-en  made  to  the  treatment  of  blank  cartridge  wounds.  Gelatin  and 
various  antitoxins  should  not  be  used  subcuianeously  until  they  have  been 
proven  free  from  tetanus  by  injection  into  susceptible  animals.  Vaccination 
against  small-pox  should  be  (X'rforme<l  by  washing  with  s<iap  and  water,  then 
with  alcohol,  and  finally  with  sterile  water;  a  sterile  knife  or  needle  should  be 
employed,  and   the  virus  used  should  be  that  which  comes  in  hermetically 
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tubes;  after  application  to  the  scarified  surface,  it  should  be  allowed  to 
,  and  the  wound  then  dressed  with  sterile  gauze. 
When  the  disease  has  once  manifested  itself,  treatment  is  of  link  avail. 
Small  wounds  should  be  excised  and  the  part  dressed  with  antiseptic  fomenta- 
tions.   In  wounds  too  large  for  excision,  and  even  in  smaller  wounds,  amputation 
may  properly  be  considered.     The  most  useful  antiseptics  in  woimds  which 
are  not  excised,  are  strong  tincture  of  iodin,  i  per  cent,  solution  of  silver 
nitrate,  and  bichlorid  of  mercury,  i  to  500.     Stretching  the  main  nerve  trunks 
supplying  the  affected   part  has  been  employed  with  occasional  success;  it 
may  be  tlial  this  procedure  interferes  with  the  transference  of  the  toxin  along 
the  nerves.     Far  better,  at  least  theoretically,  is  the  injection  of  antito.xin 
into   these   nerves;  for   this    pur^xisc    the   patient   should  be  chloroformed, 
and  ''the  motor  nerves  which  supply  the  rcgiim  primarily  infected,  should  be 
as  near  the  cord  as  possible  and  each  injected  by  a  fine  hypodermic 
k  with  from  5  to  10  or  20  cc.  of  antitoxin  "  (Rogers).    This  procedure  may 
be  repeated  daily  if  there  is  no  improvement  in  the  symptoms.    In  urgent  cases 
Rogers  ha*  injected  from  »o  to  30  cc.  of  antitoxin  into  the  lowest  portion  of  the 
crr^^cal  cord.     Of  seven  cases  treated  by  intraneural  injection,  four  recovered. 
When  injected  subcutancously,  the  antitoxin  neutralizes  only  that  portion  of 
the   toxin  which    is   in    the   circulating   blood,    and    not   that    which    is  in 
the  nervous  system,  as  it   is  not  absorbed  by  the  nerves  as  is  the  toxin. 
Antitoxin  has  been  injected  also  around  the  infected  part,  directly  into  a  vein, 
into  the  subarachnoid  space,  and.  after  making  a  small  trephined  opening  in 
the  skuU.  directly  into  the  fnintal  lobes  of  the  brain.     Of  147  cases  treated 
by  the  last  method  61  per  cent,  died  (Hopkins).    Five  cc.  may  be  used  in  each 
frontid  lobe.    The  antitoxin  has  been  introduced  also  into  the  lateral  ventrical. 
Of  114  tcute  cases  treated  by  antitoxin  the  mortality  was  71.77  percent., 
of    138   chronic    cases  15.94    per   cent.   (Lambert).    The    dose    is    from 
ao   to   30   cc.  subcutaneously,   the   same   amount    intravenously  or   sub- 
dunilly.  and  5  cc.  when  injected  dirc-ctly  into  the  brain.    The  dried  serum 
tKky  be  given   in  doses  of  from  3  to  4  grams  repeated  daily.     It  is  protw- 
bk  that  with  the  onset  of  symptoms  the  tetanus  toxin  has  already  fatally  em  - 
bracrd  the  cells  of  the  central  nervous  system,  and  that  antitoxin  adminis- 
tered in   any  form  is  quite  impotent  to  repair  the  damage  already  done. 
Emulsions  of  fresh  brain  tissue  have  been  injected  hy|)odermatically,  on  the 
principle  that  the  toxin  would  unite  with  these  nervous  cells  and  thus  become 
neutralized.     Of   sixteen    cases   treated    in    this  manner  thirteen   recovered 
(Kriikiewici)     Tetanus  antitoxin   is  manufactured  by  immunizing  a  horse 
with  ascending  doses  of   the  toxin;   the  antitoxin  is  contained  in  the  blood 
•crum.  and  is  sold  cither  as  a  fluid  or  as  a  powder. 
10 
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Even  though  antitoxin  is  employed,  the  (laticnt  should  be  isolated  in  a 
darkened  chamber  and  guarded  from  all  forms  of  irritation.  Bromids, 
chloral,  and  morphin  should  be  regularly  administered,  and  the  con\'\ilsions 
controlled  by  chloroform.  If  trismus  is  marked,  nasal  feeding  may  be  adopted, 
by  the  passage  of  a  rubber  catheter  into  the  pharj-nx  through  the  nose,  or 
food  may  be  adminbtcrcd  by  rectum.  Other  drugs  which  have  been 
recommended  are  curare,  cannabis  indica,  gelsemium,  physostigma,  and 
iodoform.  Baccelli  claims  satisfactory  results  from  the  hypodermic  injection 
of  from  10  to  30  drops  of  a  i  per  cent,  solution  of  carbolic  add,  every  three 
or  four  hours. 

HYDROPHOBIA. 

Hydrophobia  (rabies,  lyssa)  is  an  infectious  disease  resulting  from  the  bites 
of  animals,  es[)ccially  the  dog,  cat,  and  wolf.  The  specific  micro-organism 
has  not  been  isolated.  The  virus  is  found  in  the  saliva,  in  the  central 
nervous  system,  and  occasionally  in  the  lachrjTnal  gland,  pancreas,  and  mam- 
mary gland.  It  is  not  found  in  the  blood,  and  further  resembles  the  toxin 
of  tetanus  in  that  it  has  a  marked  affinity  for  tlie  central  ner\-ous  system,  to 
which  it  is  conveyed  by  the  nerves.  As  in  letanus,  the  wound  is  often  punctured, 
and  may  heal  before  the  onset  of  symptoms,  and  again  become  pamful  as  the 
disease  develops.  Between  10  and  25  per  cent,  of  those  bitten  by  rabid  animals 
subsequently  develop  hydrophobia.  Cases  have  been  reported  in  which  the 
disease  has  followed  the  mere  licking  of  the  hand  by  a  rabid  dog.  Bites 
through  clothing,  which  may  wipe  the  virus  from  the  teeth  of  the  animal,  are  _ 
less  dangerous  than  those  on  exposed  parts,  while  bites  in  parts  richly  supplied  | 
by  ncr\'es,  such  as  the  face  and  hands,  are  the  most  dangerous.  The  virus  is 
present  in  the  saliva  for  several  days,  sometimes  as  long  as  eight,  before  the  de- 
velopment of  symptoms,  thus  sustaining  the  popular  belief  that  hydrophobia 
may  follow  the  bite  of  a  dog  which  later  becomes  rabid.  The  period  of  incuba- 
tion in  man  varies  from  a  few  weeks  to  several  months,  the  average  being  forty 
days.  The  disease  is  most  frequent  during  the  summer  months.  The  changes 
usually  found  after  death  are  those  of  congestion  of  the  brain  and  membranes; 
microscopically,  degenerative  lesions  are  discovered  in  the  ganglia  of  the  central 
nervous  system,  especially  in  the  plexiform  ganglia  of  the  pneumogastric  nerve 
and  Gasscrian  ganglion .  Normally  the  nerve  cciis  of  the  ganglia  are  surrounded 
by  a  capsule  consisting  of  a  single  layer  of  endothelial  cells.  In  animals  dying 
of  rabies  the  nerve  cells  are  destroyed,  and  their  places  occupied  by  the  prolif- 
erated endothelial  cells.  These  changes  have  been  regarded  as  character- 
istic, so  that  a  positive  diagnosis  may  be  made  by  the  examination  of  an 
animal  after  death.    In  order  that  these  changes  may  be  allowed  to  occur, 
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ibe  animal  should  not  be  killed,  but  allowed  to  die  from  the  disease. 
The  head  may  then  be  removed  and  sent  to  a  reliable  fjathologisi  for  diagnosis, 
which  may  be  further  confirmed  by  injecting  an  emulsion  of  the  nervous  tissue 
into  a  susceptible  animal.  In  animals  the  presence  of  foreign  bodies,  such  as 
»toDe,  hair,  etc.,  in  the  stomach  owing  to  the  depraved  appetite  characteristic  of 
the  disease,  strongly  points  to  rabies. 

In  the  dog  the  symptoms  appear  usually  in  from  three  to  five  weeks  after 
infection.  In  the  raging  or  mani-acal  rabits  there  is  first  a  stage  of  depression, 
characterized  by  irritability,  restlessness,  abnormal  appetite  (for  rubbish,  etc.), 
dysphagia,  and  nausea.  This  stage  lasts  for  two  or  three  days,  and  is  the  dan- 
gerous one  for  man,  because  the  disease  may  not  be  suspected.  This  is  fol- 
lowed by  a  stage  of  madness,  or  frenzy,  lasting  three  or  four  days,  in  which 
the  dog  charges  about,  barking  furiously  with  a  hoarse  bark,  and  biting 
anything  with  which  it  comes  in  contact;  this  stage  terminates  in  paralysis 
and  death.  From  the  beginning  there  is  a  large  quantity  of  ropy  saliva 
secreted.  In  the  quid  or  tnd<incholy  jorm  the  disease  skips  from  the  first  to 
the  third  stage,  death  occurring  within  two  or  three  days  from  the  beginning. 

In  man  the  symptoms  of  the  first  stage  are  resdessness.  excitability,  a  vague 
terror,  insomnia,  anorexia,  and  occasionally  some  thickening  of  the  cicatrix, 
which  may  be  theseatof  a  bumingor  itching  pain.  These  symptoms  last  about 
twenty-four  hours,  and  are  succeeded  by  the  second  stage,  in  which  there  are 
dysphagia  owing  to  spasm  of  the  pharynx,  and  dyspnea  from  spasm  of  the 
respiratory  muscles.  The  spasms  are  clonic  in  character,  may  become  more  or 
leas  generalized,  and  are  precipitated  by  the  slightest  irritation,  especially  by 
attempts  to  swallow  liquid,  hence  the  term  hydrophobia.  As  in  the  dog, 
tiiere  is  a  large  quantity  of  ropy  mucus  and  saliva  secreted.  Owing  to  the 
spasm  of  the  respiratory  muscles,  noises,  which  have  been  likened  to  the  bark- 
ing of  a  dog.  may  be  produced.  During  this  stage  there  are  outbreaks  of 
mania  with  lucid  intervals.  There  is  usually  very  little  fever,  and  at  the  end 
of  from  one  to  three  days  death  occurs  from  a  rapidly  ascending  paralysis.  No 
authentic  case  of  infection  of  man  by  man  has  been  reported.  The  disease 
invariably  results  in  death. 

The  Treatment. — In  the  prophylactic  IrealmenI  should  be  mentioned  the 
muuling  of  dogs.  A  wound  produced  by  a  supposedly  mad  dog  should  be 
squeezed  and  sucked,  and  cauterized  with  nitric  acid  or  the  actual  cautery. 
When  on  an  extremity  a  ligature  should  be  placed  above  the  bite  until  the 
wound  has  been  disinfected.  Excision  is  preferable,  and  may  be  elTi- 
cadous  even  a  number  of  days  after  the  injury,  as  the  virus  tends 
to  remain  localized  and  merely  creeps  along  the  ner>-es.  The  animal 
abould  not  be  killed,  but  allowed  to  die  of  the  disease,  if  it  be  really  pres- 
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cnt,  when  a  [msitivc  diagnosis  may  be  made.  As  soon  as  possible  afler 
inoculation  the  patient  should  be  given  tht  Pasteur  treatment  (antirabies 
vafcifMlwn),  which  is  prophylactic  and  not  curative.  It  is  founded 
on  the  princi]>le  of  inducing  active  immunity  by  the  injection  of  ascending 
doses  of  the  virus.  The  most  virulent  virus  obtainable  Is  secured  by  passing 
the  poison  from  a  dog  through  a  succession  of  rabbits,  until  the  incubation 
period  is  shortened  from  three  weeks  to  seven  days.  When  the  virus  has  reached 
its  maximum  intensity,  it  is  called  virus  fixe,  in  conlradislinclion  to  the  virus 
in  accidentally  infected  animals,  whose  strength  is  not  known.  The  spinal 
cords  of  rabbits  which  have  died  after  inoculation  with  the  i'iVkj  fixe  gradually 
lose  their  virulence  by  drj-ing,  until  at  the  end  of  fourteen  days  they  arc 
practically  innocuous.  The  vaccine  consists  of  about  1  cm.  of  the  spinal 
cord  of  a  rabbit  killed  by  the  fwed  virus,  emulsified  with  5  cc.  of  sterile  broth 
or  salt  solution,  .^boul  3  cc.  of  this  emulsion  are  used  as  an  injection 
twice  a  day.  On  the  first  day  3  cc  of  a  fourteen  day  cord  and  3  cc.  of  a 
thirteen  day  cord  are  injected,  and  the  strength  is  gradually  increased,  until 
on  the  eighteenth  day  2  cc.  of  a  three  day  cord  are  used.  In  bites  abiiut  the 
head  and  face,  in  which  the  period  of  incubation  is  shorter,  the  virulency 
of  the  injections  may  be  increased  more  rapidly.  "When  a  person  has  been 
bitten  by  a  rabid  dog  he  need  not  of  necessity  go  to  a  Pasteur  Institute  for 
treatment.  If  he  lives  within  a  day's  journey  of  a  reliable  institute,  the  virus 
may  be  sent  lo  him  by  mail  and  injected  by  ihc  family  physician"  (Cohen). 
Of  104,347  cases  in  which  the  Pasteur  Ireatmenl  has  Ijccn  used,  but  .73  per  cent, 
developed  hydrophobia  (Bernstein).  The  scrum  of  artificially  immunized 
sheep  has  been  recommended,  both  for  prophylactic  and  curative  purposes, 
but  has  apixirently  never  been  used  in  man.  .\fter  the  symptoms  have  once 
appeared,  chloroform,  chloral,  an<l  morphin  should  be  employed,  and  the 
patient  carefully  guarded  from  all  forms  of  irritation, 

Pscudohydro phobia,  or  lyssnplwbia,  is  a  mixture  of  hysteria  and  fright,  and 
is  invariably  followed  by  recovery. 

ANTHRAX. 

Anthrax  (malignant  pusltde,  -wool -sorter's  disease,  splenic  fever,  charbon. 
Milibrand)  is  an  acute  infectious  disease  occurring  in  animals,  particularly 
cattle,  and  occasionally  communicated  to  man.  Dogs,  cats,  pigs,  the  majority 
of  birds,  and  cold  blooded  animals  arc  naturally  immune  to  anthrax.  The 
disease  is  common  in  Russia,  Hungary,  and  certain  parts  of  France  and  Ger- 
many, and  comparatively  infrwjuent  in  England  and  the  United  States.  It  is 
caused  by  the  anthrax  badUus.  a  nnn-motile  aerobe  with  square  or  slightly 
cupped  ends,  which  is  equal  in   length  to  the  diameter  of  a   red   blood 
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dc  or  even  longer,  and  which  has  a  tendency  to  form  chains. 
When  cultivated  outside  the  bo(iy  it  forms  sfiores.  whicl)  have  the  greatest 
resistance  to  all  forms  of  antiseptics.  The  bacillus  is  found  in  local  lesions, 
in  the  circulating  blood,  and  in  the  various  organs  of  the  body.  In  animals 
it  enters  the  body  through  the  gastrointestinal  tract  with  the  food.  More 
urely  the  lungs  are  infected  by  inhalation.  In  man  the  organism  usually 
kxlges  in  a  wound  or  abrasion,  although  the  gastrointestinal  and  pulmon- 
ary varieties  may  occur.  Farmers,  butchers,  veterinary  surgeons,  and  those 
who  handle  hides,  wool,  horse-hair,  etc.,  are  predisposed  to  infection. 

In  external  anthrax,  the  usual  lesion  in  man,  the  symptoms  aj)fx'ar  in 
from  a  few  hours  to  five  or  six  days  or  even  longer.  The  character  of  the 
load  Ie»on  largely  depends  upon  the  structure  of  the  part,  thus  in  dense, 
highly  vascular  tissue  anthrax  carbuncle,  or  malignant  pustule,  results, 
and  in  lax  parts,  with  a  poorer  blood  supply,  anthrax  edema  occurs.  Ma- 
lignant  pustule  begins  as  a  small,  red,  burning  or  itching  pimple,  capjied 
by  a  vesicle,  which  rapidly  grows  in  size.  The  surrounding  tissues  become 
infiltrated,  and  a  secondary  ring  of  vesicles  develops  around  the  primary  vesicle, 
which  soon  bursts  and  turns  black,  forming  a  slough;  in  the  meantime  the 
lymphatic  glands  enlarge  ami  grow  tender.  The  process  may  be  arrested 
at  this  point,  the  slough  separating  and  the  resulting  ulcer  healing  by  gran- 
ulation. Anthrax  edema  is  characterisied  by  a  rapidly  sprcaiiing,  livid 
eclcma,  which  is  associated  with  vesicles  filled  with  dark  blcMidy  scrum,  and 
followed  by  gangrene  of  the  skin  and  subcutaneous  tissues.  In  either 
form  of  external  anthrax  pain  is  slight  and  suppuration  absent,  and 
in  many  instances  the  constitutional  symptoms  arc  few  and  mild.  When 
the  process  spreads  and  bacteremia  develops,  there  are  symptoms  of 
goieral  intoxication,  such  as  high  temfjcrature,  rapid  pulse,  vomit- 
ing, embarrassed  respiration,  and  deUrium,  the  [latient  dying  in  from 
(me  to  seven  days  from  the  onset.  In  intestinal  anthrax  there  arc  vomiting 
and  blood  stained  diarrhea;  in  the  pulmonary  form  cough,  rapid  respiration, 
cyanosis,  and  physical  signs  of  pneumonia;  the  symptoms  in  either  instance 

■tBpidly  progressing  to  collapse  and  death. 

The  diagnosis  should  always  be  confirmed  by  bacteriological  examination. 
Ordinary  carbuncle  is  distinguished  from  anthrax  by  the  presence  of  pain, 
numerous  points  of  suppuration,  and  a  chronic  course.    The  spreading  forms 

.of  cellulitis  differ  from  anthrax  edema  by  the  greater  pain,  the  marked  len- 

'dency  to  suppuration,  and  the  absence  of  the  characteristic  adherent  sloughs. 
Tbe  fngiuiis  of  external  anthrax,  especially  the  carbuncular  form,  is  favor- 
abk  In  those  rases  coming  under  treatment  early.     Recovery  is  rare  after 

^faifcctiun  of  the  lungs  or  intestinal  canal. 
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The  treatment  is  excision  whenever  possible,  the  resulting  wound  being 
cauterized  with  the  actual  cautery  or  with  nitric  add.  In  other  cases  free 
incisions  should  be  made,  and  bichlorid  of  mercur>',  1  to  1000,  iodin,  i  to 
2  in  water,  or  carbolic  acid,  2  or  3  per  cent.,  injected  into  and  around 
the  infected  tissues.  The  wound  should  be  dressed  with  wet  bichlorid 
compresses,  i  to  1000.  Ifiecac  has  been  used  locally  and  internally.  The 
constitutional  treatment  is  that  of  septicemia.  The  patient  should  be 
isolated,  dressinjp  burned,  and  discharges  disinfected.  After  removal  of  the 
patient  a  room  .should  undergo  the  most  rigid  disinfection,  owing  to  the  great 
resistance  of  the  spores.  Very  favorable  results  have  recently  been  reported 
from  the  use  of  Sclavo's  serum,  which  is  made  by  immunizing  asses  with  at- 
tenuated cultures  of  the  bacillus;  30  to  40  cc.  are  injected  into  the  flank  in 
three  or  four  diflTcrenl  places,  or  in  severe  cases  directly  into  a  vein.  Cattle  are 
protected  fmrn  anthrax  by  incjculating  them  with  a  virus  weakened  by  heat. 

GLAITOERS. 

Glanders  (Farcy,  Equinui,  Malleus)  is  an  infectious,  contagious  disease 
occurring  in  animals,  particularly  horses,  asses,  and  mules,  and  occasionally 
transmitted  to  man.  The  specific  organism,  the  bacillus  nrnllei,  is  an  amotile, 
rod-shaped  bacterium,  looking  somewhat  like  the  tubercle  bacillus.  Glanders 
in  man  may  be  cither  acute  or  chronic,  according  to  the  severity  and  duration 
of  the  symptoms.  The  germ  gains  entrance  to  the  tissues  through  a  wound  or 
abrasion  of  the  skin,  or  through  the  unbroken  mucous  membrane  of  the  con- 
junctivie  or  respiratory  passages.  Glanders  is  characterized  by  the  develop- 
ment, under  the  skin  or  mucous  membrane,  of  nodules  that  suppurate  and 
give  rise  to  ulcers,  which  may  burrow  deeply  and  attack  the  bone.  These 
nodules  may  be  scattered  also  in  the  various  viscera.  The  term  farcy  is  some- 
times restricted  to  the  cutaneous  form.  The  constitutional  symptoms  are 
those  of  septicemia.  Death  may  occur  within  a  week  in  acute  glanders. 
In  the  chronic  form  the  lesions  are  more  circumscribed  and  develop  more 
sl(^wly,  recover)'  occurring  in  50  per  cent,  of  the  cases. 

The  Diagnosis. — Acute  glanders  may  be  mistaken  for  such  suppurative 
affections  as  small-pox,  although  the  lesions  are  deeper  and  there  is  absence  of 
umbilication.  In  the  ulcerative  stage  it  may  be  confu-sed  with  syphilis  or 
tuberculosis.  In  doubtful  cases  a  history  of  exposure  to  infection  and  a  bac- 
teriological examination  will  settle  the  diagnosis. 

Preventive  treatment  consists  in  the  destruction  of  infected  animals.  In 
man  nodules  arc  extirpated,  ulcers  curetted  and  disinfected,  and  abscesses 
opened  and  cauterized.    The  constitutional  treatment  is  that  of  septicemia. 
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Actinomycosis  is  an  infectious  disease,  occurring  principally  in  cattle 
(lumpy  jaw),  and  occasionally  in  man.  The  cause  is  the  ray  fungus,  or 
actitumtycfs,  which  belongs  to  the  streptothrices,  a  group  of  micro-organisms 
fing  between  the  moulils  and  bacteria.  The  organism  occurs  in  clumps, 
ng  of  a  central  mass,  with  radiating  threads  or  mycelia  with  club-like 
ends.  The  ray  fungus  is  widely  distributed  in  nature,  but  is  most  frequently 
found  in  various  forms  of  grain,  from  which  it  enters  the  tissues  through 
the  respiratory  tract  (e.g.,  by  inhaling  dust  during  the  grinding  of  com), 
through  the  alimentary  tract  (from  the  chewing  of  raw  grain),  or  through 
an  abrasion  or  wound  of  the  skin. 

Pathologically  the  process  resembles  a  chronic  inflammation,  which,  owing 
to  the  abundant  round-celled  infiltration  and  proliferative  changes  in  the  con- 
l»ective  tissue  cells,  forms  tumor-like  masses.  The  ray  fungus  is  probably  not 
pjx>g«3iic,  but  suppuration  is  prone  to  occur,  as  the  result  of  secondary  infec- 
lioo  with  pus  germs.  The  disease  occurs  most  frequently  in  the  lower  jaw 
and  adjacent  tissues,  less  frequently  in  the  respiratory  tract  and  intestines, 
anil  rarely  in  the  skin. 

The  symptoms  are  those  of  a  firm  auid  painless  swelling  that  gradually 
increases  in  size  and  finally  breaks  down  at  various  points,  giving  rise  to  sinuses 
that  discharge  pus  having  a  peculiar  earthy  odor  and  containing  minute, 
gritty,  sulphur-yellow  bodies,  which  imder  the  microscope  are  found  to  be 
masses  of  actinomyccs.  The  lymphatic  glands  are  not  at  first  involved,  but 
may  become  so  later,  owing  to  mixed  infection,  which  is  responsible  also  for 
the  CDQStitutional  symptoms.  The  process  spreads  from  its  point  of  origin, 
involving  tissues  by  contiguity  irrespective  of  their  structure.  Rarely  it  may 
break  into  a  vein,  causing  a  general  dissemination  of  the  actinomyces  {acti- 
Homya>tk  pyemia).  If  all  the  organisms  are  discharged  by  suppuration,  spon- 
taneous recovery  may  occur;  indeed  this  may  happen  in  portions  of  the  mass,  J 
goring  a  nodular  and  puckered  appearance,  which  has  been  regarded  as 
almaat  pathognomonic.  When  invoU-ing  the  cervico-facial  region  trismus  is 
frequently  seen.  The  prognoHs  is  favorable  if  the  disease  is  so  situated  as  i 
to  be  accessible  to  surgical  treatment,  and  exceedingly  unfavorable  in  regions 
like  the  internal  organs,  in  which  it  cannot  be  completely  eradicated,  death 
occurring  from  exhaustion,  sepsis,  or  pyemia. 

llie  treatment  Is  excision,  if  the  lesion  be  small;  in  other  cases  the  sinuses 
should  \ie  widely  ojiened,  curetted,  swabbed  with  tincture  of  iodin  or  cauter- 
ifjfti  with  pure  nitrate  of  silver,  and  packed  with  iodoform  gauze.  The  con- 
«titutionat  treatment  consists  in  the  use  of  large  doses  of  iodid  of  potassium, 
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which  is  given  for  one  week,  then  discontinued  for  three  or  four  days,  and  given 
for  another  week.  The  interrujitions  allow  resistant  spores  to  develop  into 
adult  forms,  when  they  arc  more  readily  destroyed  by  the  drug.  lodid  of 
potassium  in  i  percent,  siplulion  maybe  used  as  an  injection  into  and  around 
the  focus  of  infection.    The  X-rays  also  have  been  used. 


MYCETOMA  OR  MADURA  FOOT. 
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Mycetoma,  or  madura  foot,  is  an  infectious  disease,  almost  invariably  at- 
tacking the  fool,  and  occurring  most  frequently  in  India  and  rarely  in  America. 
The  disease  is  closely  related  to  actinomycosis,  being  caused  by  the  streplothrix 
madura.  Following  an  injury  to  the  foot,  there  develops  a  nodular  inflam- 
matory swelling  that  breaks  down  and  forms  sinuses  discharging  a  watery  pus, 
whidi  contains  masses  of  the  organism  in  the  form  of  whitish  or  black  granules. 
In  the  former  instance  the  disease  is  called  pale  or  ochroid,  in  the  latter  black 
or  melanoid  myccl<>ma.  The  foot  becomes  greatly  enlarged  and  deformed, 
and  ihe  leg  atrophied.  In  very  early  cases  the  infected  area  may  be  excised; 
later  amputation  is  the  only  treatment. 

LEPROSY. 

Leprosy  (lepra,  elephantiasis  Gracorum)  is  an  infectious  and  feebly  con- 
tagious disease  caused  by  the  bacillus  lepra;,  which  closely  resembles  the 
tubercle  bacillus,  though  it  is  more  readily  stained  and  less  frequently  cur\'ed. 
lixcepting  some  of  the  Gulf  states  and  portions  of  the  Pacific  coast,  leprosy 
is  very  rarely  seen  in  the  United  States,  but  is  common  in  Mexico,  South 
America,  Norway  and  Sweden,  and  in  the  Orient.  Leprosy  occurs  in  two 
forms,  the  tubercular  and  the  anesthetic,  which  are  often  assodated.  The 
period  of  incubation  is  generally  from  three  to  five  years.  Tuberculated 
or  cutaneous  leprosy  occurs  most  frequently  on  the  face,  hands,  feet,  and  ex- 
tensor surfaces  of  the  elbows  and  knees.  After  a  period  of  feverishness  with 
digestive  disturbances,  there  appear  little  hyi^remic  nodules,  which  may  dis- 
appear only  to  reappear.  Later  the  redness  fades  and  the  nodules  increase 
in  size,  occasionally  becoming  as  large  as  a  hen's  egg.  and  break  down  to 
form  indolent  ulcers,  or  are  converted  into  contracting  dcatridal  tissue,  which 
causes  hideous  deformities,  that  of  the  face  being  characteristic  (leoniiasis 
leprvsa);  the  mucous  membranes  and  the  viscera  likewise  may  be  involved, 
and  there  is  atrophy  of  the  testicles  or  ovaries  with  loss  of  sexual  power. 
Aneslhftic  or  nen'otis  leprosy  begins  with  neuralgia  and  tenderness  of  certain 
peripheral  ncr\'es,  most  frequently  the  median,  uhnar,  saphenous,  and  peroneal. 
Later  there  is  anesthesia,  paralysis,  and  trophic  disturbances,  the  last  invoK-ing 
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tbc  bones,  joints,  and  muscles,  as  well  as  the  skin,  and  producing  great  deform- 
ity. Whitish  or  brownish  spots  ap[)ear  on  the  skin,  and  gradually  grow  larger 
and  coalesce.  As  the  result  of  injuries  to  the  anesthetic  areas,  various  second- 
ary infections  may  occur,  producing  widespread  ulceration,  or  even  gangrene 
(Itpra  mutilans).  Death  occurs  in  from  one  to  twenty  years,  from  exhaus- 
tion, or  from  some  complication,  not  uncommonly  tetanus  or  tuberculosis. 

The  treatment,  in  addition  to  isolation  of  the  patient,  is  symptomatic,  no 
specific  drug  being  known.  In  the  very  earliest  stages  excision  of  the  diseased 
areas  may  be  considered.  In  the  anesthetic  variety  nerve  stretching  has 
been  recommended.  Ulcers,  gangrene,  etc.,  are  treated  according  to  general 
surgical  principles;  amputations  and  other  operations  may  be  rcijuired,  the 
wounds  in  such  cases  healing  without  mishap. 
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Syphih's  is  a  highly  contagious  disease,  probably  due  to  the  splrocheta 
pallida  (Schaudinn  and  Huffman),  which  is  an  actively  motile,  unicellular 
parasite  varying  from  4  to  14//  in  length  (Fig.  74). 

Methods  of  Infections.— Excepting  (i)  "conceplional  syphilis,"  in  which 
a  mother  is  contaminated  by  a  syphilitic  fetus  (the  father  having  the  disease) 
through  the  placental  circulation,  ac- 
quired syphilis  is  always  (2)  initiated 
by  a  chancre,  the  result  of  infection  of 
an  abrasion  or  other  solution  of  con- 
tinuity of  an  epithelial  surface,  usually 
of  the  genital  organs  during  sexual 
intercourse.  Syphilis  insonlium  is  a 
term  applied  to  the  disease  innocently 
acquired,  the  chancre  in  these  cases 
often  being  extragenital,  e.g.,  on  the  lip 
from  the  use  of  an  infected  glass  or  pipe. 
The  diaeaac  may  be  carried  by  a  third 
[xavm  who  does  not  acquire  the  disease; 
thus  an  uncleanly  surgeon  may  convey 
the  virus  on  his  finger  from  one  patient 
to  another.  Congenital  or  hereditary  syphilis  does  not  present  a  chancre;  it  is 
(l)  the  result  of  syphilis  in  one  or  both  parents  previous  to  conception,  or  (3)  of 
infection  thn.iugh  the  placenta  in  case  the  mother  acquires  the  disease  subsequent 
tp  conception.  The  disease  is  actively  contagious  for  several  years,  i.e.,  during 
ibc  primary  and  secondary  stages,  the  virus  being  contained  in  the  discharges 


Fig.  74.— Spirochcta  from  a  case  of  syphilis. 
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from  the  chancre  and  the  various  secondary  lesions.  It  exists  also  in  the 
blood,  but  not  in  the  normal  secretions,  unless  contaminated  by  discharges 
from  syphilitic  lesions  or  blood.  When  the  tertiary  stage  has  been  reached 
the  disease  is  no  longer  contagious,  although  the  organisms  have  been  dem- 
onstrated in  the  lesions.  The  poison  of  syphilis  is  difScuIt  to  kill,  thus  a 
wound  will  frequently  be  the  site  of  a  chancre  though  carefully  disinfected 
within  even  a  few  hours  after  its  infection.  One  attack  of  the  disease  gen- 
erally confers  immunUy  against  subsequent  attacks,  but  that  this  is  not 
always  the  case  has  lieen  abundantly  proven.  CoUes'  immunity  is  that  jx«- 
sessed  by  a  mother  who.  although  having  a  syjjhilitic  husband  and  giving  birth 
to  syphilitic  children,  yet  herself  remains  untainted.  Projeta's  immunUy  is 
that  possessed  by  healthy  children  of  syphilitic  parents. 

The  period  of  incubation  is  from  one  week  to  three  months,  the  average 
being  twenty-one  days.  During  this  time  the  abrasion  or  breach  of  surface 
through  which  the  organism  has  entered  the  body  heab  and  no  signs  of 
trouble  are  manifest,  unless  there  has  been  at  the  same  time  infection  with 
chancroidal  or  pyogenic  organisms. 

The  disease  itself  is  divided  into  three  stages:  The  primary  stage  com- 
prises the  chancre  and  indfilent  bubo.  The  time  elapsing  between  the  ap- 
pearance of  the  chancre  and  the  second  stage,  usually  about  six  weeks,  is 
called  the  period  of  secondary  incubation.  The  second  stage  consists  principally 
of  superficial  lesions  of  the  skin  and  mucous  membranes.  It  lasts  from  one 
to  three  years,  and  is  followed  by  recoverj-,  or  by  a  latent  or  intermediate  period, 
lasting  from  a  few  months  to  many  years  (usually  two  to  four  years),  in  which 
the  symptoms  are  slight  or  absent.  The  third  stage,  the  duration  of  which  is 
indefinite,  consists  of  gummatous  degeneration  or  diffuse  sclerotic  changes  in 
various  parts  of  the  body.  In  some  cases  the  secondary  merges  with  or  over- 
laps the  tertiar)'  stage,  so  that  no  distinct  line  can  be  drawn  between  them. 

The  typical  chancre,  or  initial  lesion,  begins  as  a  minute,  erythematous, 
painless  papule,  which,  as  it  enlarges,  becomes  indurated  and  loses  its  epithelial 
covering,  appearing  as  a  round,  oval,  or  linear  erosion ,  whose  center  is  covered 
by  a  grayish,  glistening  film,  and  whose  border  is  the  color  of  raw  muscle. 
Suppuration  is  slight  or  absent,  the  discharge  being  scanty,  thin,  and  watery. 
Chancre  is  usually,  but  not  invariably,  single.  When  multiple  all  the  chancres 
appear  at  the  same  time,  as  the  infection  is  not  auloinoculable.  A  chancre 
does  not  always  present  the  same  appearance,  being  modified  according  to  its 
situation  and  the  presence  or  absence  of  complications  (rare).  On  the  skin 
a  chancre  not  exposed  to  maceration  or  irritation  does  not  ulcerate,  or  at 
most  simply  desquamates,  forming  a  scab.  When  subjected  to  irritation  or 
maceration  it  ulcerates  (Ilunterian  or  ulcerative  chancre),  then  being  oval 
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or  round,  with  sloping  edges.  The  characteristic  features  of  a  chancre  may 
be  masked  by  the  presence  of  phagedena  (p.  g6)  or  other  forms  of  infection; 
in  a,  "mixed  chancre,"  in  which  chancroidal  and  syphilitic  virus  are  both 
present,  the  diagnosis  can  rarely  be  made  from  appearances  alone.  The 
induration  of  a  chancre,  which  is  due  to  sclerosis  of  the  blood  vessels  and 
hyperplasia  of  the  connective  tissue  cells,  is  drcumsrrilicd  and  of  the  consist- 
ency of  hard  rubber  or  cartilage,  but  varies  in  thickness  according  to  the 
structure  of  the  affected  part;  thus  on  the  glans  penis  it  may  feel  like  a. 
piece  of  paper  {joliaceous  induration)  or  a  visiting  card  {parchment  in- 
duraii^m),  while  in  laxer  tissues  it  is  greater  in  extent  and  may  feel  like  a 
foreign  body  in  the  tissues  (nodular  induration).  In  rare  cases  induration  docs 
not  occur  for  several  weeks  after  the  appearance  of  ulceration,  in  fact, 
in  very  rare  instances  it  may  never  occur.  With  ihe  healing  of  the  chancre 
(usually  in  from  four  to  six  weeks)  the  induration  gradually  disappears,  but 
if  originally  extensive,  it  may  still  be  detected  for  months  or  years.  Little  or 
no  scar  results,  unless  the  corium  has  been  destroyed  by  ulceration.  Ulcera- 
tion or  reinduration  at  the  site  of  the  original  chancre  {chancre  redux)  may 
occur  after  years  as  the  result  of  reinfection  (very  rare)  or  gummatous  degen- 
eration. The  most  frequent  situation  of  chancre  in  the  male  is  the  balano- 
preputial  fold,  in  the  female  the  inner  surface  of  the  labia  majora.  Four- 
nier.  however,  has  seen  chancre  on  every  part  of  the  body  except  the  sole  of 
the  foot.  A  chancre  may  easily  be  overlooked,  e.g.,  when  on  the  os-uteri. 
when  of  the  non-ulcerating  or  desquamating  variety,  and  when  situated  in 
si>mc  extragiTiital  region. 

The  syphilitic  bubo  (satellite  bubo)  is  a  constant  consort  of  the  chancre, 
apjwaring  with  its  induration.  The  enlarged  glands  appear  in  the  groin  when 
the  lesion  is  upon  the  external  genitals,  in  the  submaxillary  region  when 
on  the  lip,  and  in  the  axilla  when  on  the  breast  or  hand.  They  are  (i)  small, 
(2)  non -inflammatory  (painless,  freely  movable,  not  covered  by  adherent  or 
reddened  skin,  and  do  not  suppurate).  (3)  hard  (induration  of  the  chancre 
tnasferred  to  the  Ivmphatic  glands),  and  (4)  polygon glionic  (pleiad  of  Ricord), 
feeling  like  a  gwup  of  almonds  (amygdaloid)  beneath  the  skin.  An  intlam- 
nutory  bubo  Ihe  result  of  any  other  form  of  infection,  including  chancroid 
«nd  gonorrhea,  pursues  an  acute  course,  with  pain,  greater  swelling,  fixity 
of  the  glands,  adherent  and  reddened  skin,  boggy  induration,  edema,  and 
eventual  suppuration,  and  does  not  respond  to  syphilitic  treatment. 

It  is,  as  yet,  too  early  to  say  that  the  diagnosis  of  chancre  is  certain  if 
the  spirochela  fialiida  can  be  demonstrated  in  the  discharge.  Kxtragenilal 
duMcrtt  occur  most  frequently  about  the  mouth,  breasts,  and  anus,  and  arc 
usually  larger,  but  less  indurated,  than  the  genital  chancre.    The  discharge 
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is  more  profuse,  the  base  of  the  ulcer  covered  with  a  dirty  membrane  or  scab, 
the  adjacent  lymph  glands  apt  to  be  larger  and  more  tender,  and  the 
ainslitulional  symptoms  often  more  severe.  Of  particular  interest  to 
surgeons  and  obstelritians  is  chancre  oj  the  finger,  which  is  frequendy  mistaken 
for  a  whitlow,  as  it  is  often  accom|>anied  by  considerable  pain  and  discharge. 
It  is  distinguished  by  its  sharp  circumscription,  dense  induration,  long  duration, 
failure  to  react  to  antiseptic  treatment,  and  by  enlargement  of  the  epitrochlcar 
gland. 

Chancroid  has  no  [K-riod  of  incubation,  is  rarely  seen  except  on  the  glans 
penis  or  prepuce,  commences  as  a  pustule  or  ulcer,  is  frequently  multiple,  and 
is  autoinoculable;  it  is  usually  irregular  in  shajK-,  punched  out,  and  excavated, 
with  a  dirty  yellowish,  uneven  base  and  a  copious  purulent  discharge;  if  indu- 
ration is  i^resent,  it  is  s<}fter  than  that  of  chancre,  fades  off  gradually  into  the 
surrounding  tissues,  and  disappears  with  the  healing  of  the  ulcer;  it  is  painful, 
does  not  confer  immunity  against  a  second  allack,  is  more  frequently  compli- 
cated by  extensive  ulceriition  and  suppurative  bubo,  is  healed  by  local  measures 
and  uninfluenced  by  mercurial  treatment,  and  the  bacillus  of  Ducrey  may  be 
found  in  the  discharge. 

Herpetic  ulceration  follows  fevers,  neuralgia,  or  irritation  from  dirt  or 
discharges,  and  has  no  period  of  incubation.  It  commences  as  a  number  of 
vesicles,  which  may  run  together,  forming  a  large  irregular  ulceration  whose 
edges  are  made  up  of  segments  of  circles.  The  discharge  fa  purulent  but 
not  abundant,  vesicles  which  have  nut  burst  may  be  found,  bubo  is  commonly 
absent,  the  ulceration  is  painful,  superficial,  not  indurated,  and  it  heals  under 
local  treatment. 

Urethral  chancre  may  be  mistaken  for  urethritis.  The  period  of  incubation 
of  chancre  is  over  ten  days,  that  of  urethritis  under  one  week.  In  chancre 
the  pain  is  felt  only  at  the  meatus,  in  urethritis  it  extends  along  the  whole 
urethra;  chordee  is  absent  in  tlic  former  and  present  in  the  latter.  The  dis- 
charge in  chancre  is  scanty,  serous,  and  sometimes  bloody;  in  urethritis 
it  is  profuse,  purulent,  and  less  frequently  blood  stained.  The  character- 
istic induration  may  be  felt, and  sufxrficial  ula-ralion  seen,  in  chancre,  gener- 
ally in  one  of  the  lips  of  the  meatus.  The  bubo  of  chancre  is  constant  and 
practically  never  suppurates;  in  urethritis  bubo  is  absent,  or  if  present, 
usually  suppurates.  Chancre  is  followed  by  constitutional  symptoms,  which 
arc  absent  in  urethritis.  Microscopic  examination  of  the  discharge  may 
reveal   the  spirocheta  or  the   gonococcus. 

Labial  chancre  may  be  confused  with  ephithelioma.  Chancre  in  this 
region  shows  no  marked  preference  for  either  sex;  it  may  be  seen  on  cither 
lip  and  is  more  frequent  in  the  young.    The  general  health  is  unaffected  and 
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pain  b  slight  or  absent.  The  ulcer  is  smooth,  with  elevated,  sloping,  regular 
borders,  a  glistening  or  varnished  base,  and  sharply  defined,  characteristic  in- 
duration; it  matures  in  two  or  three  weeks.  Enlargement  of  the  submaxillary 
glands  is  usually  found  from  the  beginning,  a  history  of  exposure  to  syphilis 
may  be  obtained,  mercurial  treatment  causes  the  disappearance  of  the  sore, 
and  secondar)'  symptoms  ap]x?ar  after  a  ]>roper  interval.  Epithelioma  is 
more  frequent  in  males  (20  to  1),  is  practically  always  upon  the  lower  lip,  is 
seal  after  middle  life,  affects  the  general  health,  and  may  be  painful;  the  borders 
are  irregular,  thickened,  and  everted,  and  the  l)ase  is  covered  with  scabs, 
removal  of  which  discloses  bleeding,  fungous  granulations;  the  induration  is 
not  as  hard  as  that  of  chancre  and  gradually  diffuses  into  the  surrounding 
tissues;  the  ulcer  requires  months  [or  its  development,  the  subma.xillar)'  glands 
are  usually  not  palpable  for  four  or  five  months  or  even  longer,  a  history  of 
chancre  in  youth  may  be  obtained,  the  growth  is  uninfluenced  by  mercurial 
treatment,  secondary  SN-mptoms  do  not  occur,  and  microscopical  examination 
will  give  the  picture  of  epithelioma. 

Tuberculous  ukfration  of  the  tongue  is  distinguished  inm  chancre  by  a 
tuberculous  family  histor)-,  the  presence  of  tuberculosis  in  other  parts  of  the 
l)ody.  the  presence  of  the  lesion  on  the  inferior  surface  of  the  tongue  (chancre 
being  njorc  frequent  on  the  dorsum),  and  the  presence  of  .several  ulcers;  by  its 
greater  extent,  deeper  invasion,  irregular  outline,  steep  or  undermined  borders, 
yellowish  uneven  base,  absence  of  induration,  excessive  pain,  and  yellowish 
tubercles;  and  by  the  finding  of  the  bacillus  of  tuberculosis,  microscopic  ex- 
amination of  the  tissue,  inoculation  of  animals,  the  absence  of  secondary 
s)Tnploms  of  syphilis,  and  the  failure  of  mercurial  treatment. 

The  secondary  stage  of  syphilis  consists  of  lesions  of  the  skin  (syphilides), 
mucous  membranes  (mucous  patches),  appendages  of  the  skin  (onychia,  paro- 
nychia. aloi»ecia),  enlargement  of  the  lymph  glands  in  different  parts  of  the  body, 
neuralgic  pains,  inflammation  and  thickening  of  the  f>eriosteum,  arthropathies, 
iritis  (rarely  other  forms  of  eye  disease),  epididymitis,  and  interference  with 
general  health  (fever,  anemia,  disorders  of  digestion)  and  with  the  process 

'  reproduction.  During  this  period  the  disease  is  not  serious  for  the  patient, 
but  is  dangerous  for  those  with  whom  he  comes  in  contact  and  for 
his  offspring.  Alwrtion  is  frequent,  or  if  the  child  gcKs  to  term,  it  is  apt  to 
die  soon  after  birth.  The  lesions  during  this  period  are  widely  scattered, 
almoxt  always  superficial,  and  tend  towards  recovery  even  without  treatment. 

The  first  symptom  of  secondary  syphilis  may  be  the  rash  on  the  skin,  or 
In  other  eases  fever  or  neuralgic  pains.  The  "jrvrr  oj  eruption"  is  usually 
rivtal  and  falls  with  the  development  of  the  eruption;  syf)hilitic  fever  occurring 
may  be  intermittent,  remittent,  or  continuous,  and  has  been  mistaken 
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for  such  diseases  as  rbeumatisin,  malaria,  and  typhoid  fever.  With  the  onset  of 
secondary  symptoms  the  lymphatic  glands  all  over  the  body  enlarge  and  assume 
the  characteristics  of  the  original  bubo.  The  post-cervical  and  cpitroch- 
lear  glands  are  of  diagnostic  value,  because  they  are  seldom  enlarged  from 
local  pyogenic  infection.  The  blood  contains  the  virus,  and  shows  a  slight 
leukocytosis  with  a  diminution  in  the  red  cells  and  hemoglobin. 

Syphilidcs  generally  appear  in  from  six  to  seven  weeks  after  the  appearance 
of  the  chancre,  occasionally  earlier,  and  sometimes,  notably  when  mercurial 
treatment  has  been  administered  from  the  beginning,  not  for  several  months. 
The  secondary'  skin  rashes  {syphilodertnata)  may  (i)  ape  any  form  of  cutaneous 
eruption,  but  are  always  an  imp>erfect  counterfeit;  they  are  (a)  often  apyrctic, 
(3)  slow  in  evolution.  (4)  non-inflammalory.  (5)  seldom  itching  or  painful, 
(6)  readily  influenced  by  mecurial  treatment,  (7)  often  of  a  ham  or  copper  color,  _ 
and  (8)  apt  to  occur  in  circles  or  segments  of  circles;  (9)  when  affecting  the  I 
extremities,  they  are  most  frequently  seen  on  the  flexor  surfaces  (which  includes 
the  sole  of  the  foot  and  the  palm  of  the  hand);  (10)  they  tend  to  recover,  and 
are  (11)  superficial,  (la)  profuse,  (13)  disseminated,  (14)  polymorphous,  (15) 
symmetrical. and  (16)  desquamating;  (17)  syphilis  in  other  parts  of  the  body 
may  be  found,  and  (18)  the  rash  responds  to  internal  medication.  For  the 
features  of  the  tertiary  syphilidcs  see  the  tertiary  stage. 

The  chief  varkties  oj  t}u  syphilidcs,  progressing  from  the  early  and  super- 
ficial Co  the  late  and  deep,  are  as  follows:  i.  Erythema  (diffuse  redness)  or 
roseola  (macula:  or  spots)  occurs  principally  upon  the  trunk;  there  is  no 
elevation  of  the  surface  and  the  redness  disappears  upon  pressure.  2.  Pap- 
ules may  be  small  and  miliar)'  (syphilitic  lichen)  or  large  (occasionally  four  or 
five  inches  in  diameter);  they  may  desquamate  (papulo-sqitamous  syphitides), 
or  in  moist  regions,  as  about  the  genitals,  they  may  become  excoriated  (moist 
papides,  mucotts  patches  oj  the  skin,  or  jiat  condylomata).  Papulo-squamous 
syphilidcs  upon  the  palms  and  soles  are  called  palmar  and  plantar  psoriasis; 
papules  on  the  forehead  the  corona  Veneris;  and  when  the  size  of  lentils 
IcnticuJar  papules.  3.  VesicUs  rarely  form  in  syphilis,  but  a  herpetijorm 
syphUide  is  described.  4.  Pustules  arise  from  breaking  down  papules,  hence 
syphilitic  acne  when  the  apex  of  the  papule  suppurates,  syphilitic  impetigo 
when  the  whole  ]>apule  breaks  down,  and  syphilitic  ecthyma  or  rupia  when 
the  true  skin  is  deeply  invaded.  In  rupia  successive  layers  of  scabs  resem- 
bling an  oyster  shell  form.  In  ecthyma,  if  a  scab  forms,  it  is  easily  detached, 
exposing  a  punched  out  ulcer  surrounded  by  a  red  zone  of  hyperemia.  5. 
Tubercular  syphilidcs  arc  large  papules  or  small  gummata.  6.  Beside  these 
types  of  eruption,  discoloration  of  the  skin,  pecuUarly  of  the  neck,  may  occur 
(pigmetitary  syphilidcs). 
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The  mucous  membranes  are  affected  somewhat  like  the  skin.  The  sore 
throat  of  secondary  syphilis  consists  of  a  reddening  of  the  fauces  or  tonsils, 

hich  is  sharply  limited,  reniform  in  shape,  and  often  followed  by  ulceration, 
the  alcerated  area  being  shallow  with  a  grayish  color  and  steep  edges.  Mucous 
pakhes  are  papules  due  to  the  overgrowth  of  papilla;,  which,  owing  to  the 
sodden  oindition  of  the  epithelium,  are  white  in  color;  they  are  circular  or 

al  in  outline,  may  progress  to  ulceration,  originate  a  highly  contagious 
■ge.and  are  commonly  seen  in  the  mouth  and  about  the  anus  and  genit- 
Condylomaia  are  large  tubercles  due  to  hypertrophy  of  papilla:;  they  look 
somewhat  like  warts,  often  appear  in  cauliflower-like  masses,  and  occur  most 
frequently  about  the  anus  and  genitals.  Eruptions  or  inflammations  in  the 
lar^-nx  produce  sj-philitic  hoarseness,  in  the  ears  transient  deafness. 

SyphiiiHc  aioprcia  is  usually  detected  at  the  time  of  the  sore  throat  and 
skin  eruptions.  It  may  involve  the  head  alone  or  the  entire  body.  It  occurs 
•s  a  general  thinning  of  the  hair  or  in  irregular  patches.  The  skin  is  apt 
^lo  be  scaly.    As  the  follicles  are  not  destroyed,  the  hair  it  usually  repro<luced. 

The  nails  may  be  shed  owing  to  inflammation  of  the  matrix  {onychia), 
or  ihc  skin  around  the  base  of  the  nail  may  be  inflamed  or  ulcerated  (paro- 
nychia). 

The  bones  in  various  regions  may  be  the  seat  of  fugitive  pains,  which  are 
usually  more  severe  at  night  (ostfocopic  pains).  Nodes  due  to  periostitis  may 
form,  especially  on  the  skull,  clavicle,  and  tibia.  In  the  joints  a  symoietrical 
s>-novitis  may  be  noticed. 

Syphilitic  iritis  makes  its  appearance  in  from  three  to  ^ix  months  after  the 
ere.     It  affects  one  eye  at  first,  but  is  very  apt  to  spread  to  the  other. 

icre  are  pain,  impairment  of  vision,  photophobia,  lachrymation.  a  p>encomeal 
tone  of  hyperemia,  blurring  of  the  pupil,  often  a  change  in  color  of  the  iris, 
and  irregularity  of  the  pupil,  which  is  usually  small  and  fails  to  react  to 
atrapin. 

Syphilitic  epididymitis  may  occur  late  in  the  secomlar)*  period,  and  consists 
of  gummatous  nodules  which  are  quickly  dis{icrscd  by  mixed  treatment;  it 
may  affect  one  or  both  sides.  Syphilitic  orchitis  (syphilitic  sarcocele)  is  a 
diffuse  sclerosis  of  the  testicle  itself  and  belongs  to  the  tertiary  jK-riod. 

In  the  intermediate  period  the  symptoms  maybe  latent,  or  there  maybe 
"  reminders, "  such  as  the  syphilides,  princifmlly  syphilitic  psoriasis,  and  epidid- 
jrmili».     Retino-choroidilis  and  endarteritis  may  occur,  the  latter  producing 

nous  forms  of  paralysis,  owing  to  anemia  of  the  motor  centers. 

The  tertiary  stage  is  characterized  by  diffuse  sclerosis  or  gummatous 
degeneration  of  any  part  of  the  body.     The  lesions  are  discrete,  widely 

:parated,  and  larger  and  less  common  than  in  the  secondary  stage;  they  are 
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often  serious  to  the  patient  but  not  to  others.  Altliough  any  of  the  syphilidrs 
may  occur,  the  cutaneous  eruptions  are  almost  always  tul)ercular  or  gummat- 
ous. The  tertiary  resemble  the  secondary  syphilides  except  in  the  following 
particulars:  They  involve  the  whole  thickness  of  the  skin,  do  not  so  readily 
respond  to  treatment,  appear  irrepilarly,  tend  strongly  to  ulcerate  and 
spread,  and  are  monomorphous,  asymmetrical,  irregular  in  distribution,  and 
not  so  widely  disseminated.  The  ulcers  are  excavated,  having  sharply  cut  or 
undermined  e<lges  and  a  ragged  base;  they  arc  painless,  circular  or  semi- 
lunar in  shape,  often  covered  by  thick  crusts  or  a  tough,  adherent,  dirty 
yellow  slough,  and  are  not  apt  to  enlarge  the  lymphatic  glands;  and  they 
leave  permanent  scars  which  are  depressed  below  the  level  of  the  surrounding 
skin.  Tertiary  ulcers  may  take  on  a  phagedenic  action,  boiing  deeply  into 
the  tissues,  or  eating  along  the  surface  in  circles  or  undulating  lines  (srrfngin- 
ous).  Severe  tertiary  are  said  to  follow  mild  secondary-  symptoms,  and  mild 
tcrtiar)',  violent  secondary'  symptoms. 

In  diffuse  sclerosis  chronic  intlammati>ry  changes  arc  followed  by  hyper- 
plasia of  the  fibrous  tissue,  giving  rise  to  endarteritis, 
and  disease  of  the  testicle  (sarcocele).  liver,  spleen, 
kidneys,  heart,  nervous  system,  and  other  tissues  or 
organs. 

The  gumma  is  a  nodular  mass  (in  reality  a  large 
tufxTclc)  consisting  of  proliferated  connective  tissue 
..  cells,  leukocytes,  and  somclimes  giant  cells,  which. 

Ulcerating  gumma  of  hand,    owing  to  the  thickening  of  the  blood  vessels  and  the 

cutting  off  of  the  blood  supply,  undergix"S  necrotic  ■ 
changes  (Jally  or  gummnlous  dcgmeration).  With  proper  treatment  this  mass  ■ 
may  be  absorbed,  or  the  necrotic  tissue  becomes  si-mi-lluid  and  breaks 
through  the  skin,  leaving  a  circular  ulcer  with  red.  undermined  edges,  and  a 
characteristic,  dirty,  yellowish-white,  adherent  slough  (Fig.  75).  In  some  of 
the  internal  organs,  such  as  the  brain,  testicle,  and  liver,  the  necrotic  tissue 
may  become  encysted  and  calcified.  Gummata  may  be  single  or  multiple. 
Occasionally,  instead  of  a  well  localized  nodule,  there  may  be  a  diffuse  gum- 
matous degeneration  of  a  considerable  area.  The  scars  resulting  from  gum- 
mata, when  situated  in  a  canal  of  the.  body,  may  produce  stricture. 

Parasyphilitic  is  a   term  applied   to   conditions  like  discoloration  of  the 

skin  and  certain  lesions  of  the  ner^'ous  system,  which  are  the  result  of  syphilis, 

but  are  no  part  of  the  disease  itself,  as  they  do  not  rc-act  to  specific  treatment. 

Tcrtiar)'  lesions  affecting  special  structures  are  noticed  in  subsequent  pages 

as  occasion  demands. 

The  progtwsis  of  s)'philis  is  favorable  if  proper  treatment  be  administered 
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in  the  ewly  stages  for  a  sufficiently  long  period,  it  being  generally  believed 
that  cure  will  result  in  the  large  majority  of  these  cases.  When  the  disease 
comes  under  obser\'ation  late,  when  the  patient  fails  to  carrj'  out  the  treat- 
ment, when  there  is  an  associated  genera!  disease,  notably  tuberculosis, 
often  the  best  that  can  be  done  is  to  keep  the  disease  umier  conlrol.  Some 
cases  seem  to  be  malignant  and  do  not  recover  though  proper  treatment  be 
given  from  even  the  beginning.  A  patient  should  not  be  permitted  to 
marry  until  the  disease  is  cured,  i.e.,  absence  of  symptoms  for  at  least  one 
year  after  the  cessation  of  treatment,  and  never  within  four  years  of  the  date 
of  the  chancre. 

The  treatment  consists  in  the  employment  of  mercury  during  the  primary 
and  secondary  stages,  and  of  mercury  and  iodids  during  the  tertiary  stage. 
In  \iew  of  the  difficulty  of  making  a  positive  diagnosis  from  the  appear- 
ance of  the  chancre  alone,  constitutional  treatment  should  not  be  admin- 
istered until  the  appearance  of  secondar}'  symptoms.  It  may  be  that  in 
e\Tn  the  earliest  stages  a  positive  diagnosis  can  he  reached  by  the  detection 
of  the  spirocheta,  but  at  the  time  of  writing  such  statement  cannot  be  made. 
Some  prefer  intrrmitlait  Irenlmcnl,  believing  that  after  a  time  the  mercury 
ceases  to  be  effective  and  the  ti.ssues  need  a  rest.  Protiodid  of  mercur)', 
grain  },  is  given  daily  for  six  months,  then  a  rest  of  a  month  is  taken,  and  treat- 
ment again  given  for  three  months,  nine  months  of  treatment  being  given  dur- 
ing the  first  year,  and  eight  months  during  the  second.  In  the  continumis 
wifHud  protiodid  of  mercury,  grain  s,  is  given  in  pill  form  three  times  a  day 
after  meals,  the  dose  being  increased  one  pill  each  day,  so  that  on  the  second 
day  the  patient  takes  4.  on  the  third  i  grain,  and  so  on,  until  the  gums  become 
tender,  the  breath  fetid,  and  the  bowels  loose.  The  dose  is  then  cut  in  half 
and  the  patient  kept  on  this  for  two  years.  If  in  the  absence  of  other  symp- 
toms diarrhea  tends  to  persist,  opium,  grain  7'j,  may  be  added  to  each  pill. 
Any  of  the  other  preparations  of  mercur}'  may  be  used  in  a  similar  way. 
When  mercury  is  not  well  borne  by  the  stomach,  it  may  be  used  by  inunc- 
tion, I  dram  of  llie  ointment  being  rubbed  into  a  different  portion  of  the 
body  each  day,  so  as  to  avoid  irritation  of  the  skin;  the  method  is  highly 
efficacious  but  dirty.  Intramuscular  injectioni,  e.g.,  of  corrosive  sublimate, 
grain  }  daily,  are  painful,  fxjsscss  some  danger,  and  should  be  very  rarely 
employed.  Mercury  has  been  used  also  by  jumifiation;  a  dram  of  calomel 
k  voiatilixed  frum  a  water  bath,  which  is  placed  under  a  cane  scat  chair  upon 
which  the  patient  sits  naked,  the  fumes  being  confined  by  a  blanket  which 
remdies  from  the  {latic-nt's  neck  to  the  flcKir.  In  somewhat  the  same  way 
tnrratry  has  been  intnnluccd  into  the  body  through  the  skin  by  means  of 
(Ilg  CI]  5ss  to  a  bath-tub  full  uf  water),  in  which  the  patient  lies  for  an 
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liour  or  longer.  Intrai'tnous  injectiotts  should  not  be  employed.  Unsuccessful 
attempts  have  been  made  to  treat  syphilis  with  the  serum  of  naturally  im- 
mune animals,  or  of  human  beings  in  the  tertiary  stage. 

In  all  cases,  at  least  during  the  early  stages,  the  patient  should  be  seen  fre- 
quently, or  cautioned  as  lo  the  .symptoms  of  mercurialism  (hydrargyrism, 
ptyalism,  salivation),  which,  owing  to  the  presence  of  an  idiosyncrasy,  may 
rapidly  follow  even  small  doses.  The  gums  become  soft,  sfxingy,  tender,  and 
bleed  easily;  there  is  an  excessive  production  oMhick  saliva,  with  fetid  breath, 
metallic  ta.stc  in  the  moilth,  colicky  pain  in  the  abdomen,  and  diarrhea.  In 
more  severe  cases  the  teeth  loosen,  the  alveolar  process  becomes  necrotic,  and 
severe  ulceration  of  the  mouth  develops.  Chronic  inrrcurialism  is  manifested 
by  digestive  disorders,  salivation,  loss  of  weight,  albuminuria,  mental  depres- 
sion, tremor,  and  general  weakness.  These  s)'mptoms  may  be  prevented  by 
careful  regulation  of  the  dose  of  mercury,  by  having  the  teeth  put  in  order, 
by  cleansing  the  mouth  several  times  a  day  with  tooth  powder  and  tooth 
brush,  by  the  use  of  a  mouth-wash  containing  chlorate  of  potash,  and  by  pro- 
hibiting the  use  of  tobacco.  Salivation  is  treated  by  discontinuing  the  mer- 
cury, by  giving  a  saline  purge,  and  by  the  use  of  antiseptic  and  astringent 
mouth-washes.  Albuminuria  calls  for  an  intermission  or  a  great  reduction 
in  the  dose  of  the  mercury. 

The  general  health  should  not  be  neglected,  and  if  necessary  tonics  should 
be  employed.  The  contagious  natuR-  of  the  malady  should  be  impressed  upon 
the  patient,  who  should  be  directed  to  have  a  separate  table  and  toilet  utensils, 
to  avoid  kissing,  to  sleep  alone,  and  to  Lathe  frequently,  paying  special  atten- 
tion to  naturally  moist  f»arts  of  the  body,  such  as  the  axilhe  and  the  perineum. 
At  the  end  of  two  years  the  i^aticnt  should  take  mixed  treatment  (hydrarg. 
chlor.  cor.  gr.  i,  potassium  iodid  3ss,  syrup  sarsaparillx  comp.  fjiii-foi.  in 
water  after  meals)  for  six  months  or  longer,  or  if  there  have  been  symptoms, 
the  mixed  treatment  should  continue  for  si.x  months  from  the  last  symjUom. 

The  lesions  of  tertiary  syphilis  are  controlled  by  mixed  treatment.  The 
mercury  is  used  for  its  anlisyphilitic  action  and  the  iodids  for  the  absoqjtion 
of  gummatous  tissue.  Iodid  of  pota.ssium  or  sodium  may  be  given  in  a  saturated 
watery  solution,  each  drop  of  which  contains  i  grain  of  the  iodid.  It  is  cus- 
tomary to  l:)cgin  with  5  or  10  drops  of  this  solution  in  plenty  of  water  after 
meals,  and  increase  the  dose  i  drop  each  day,  until  in  some  intractable 
cases  as  much  as  60  or  more  grains  a  day  are  given.  Toxic  effects  are  mani- 
fested by  coryza,  fetid  breath,  disorders  of  digestion,  and  cutaneous  eruptions 
(aaie,  vesicles,  bulla;).  The  iodid  should  be  discontinued  and  elimination 
stimulated.  Belladonna  and  arsenic  have  been  used  to  prevent  the  skin  erup- 
tions. 
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Uealment  in  syphilis  is  of  secondary  imixirtance.  Excision  of  the 
cfiancir  is  not  reinmcnended-,  perhaps  when  the  nature  of  the  infection  is 
more  dearly  understood,  removal  of  the  primary  lesion  may  be  more  consist- 
ently urged.  A  chancre  should  be  kept  clean  by  immersion  in  a  i  to  5000 
bichiorid  of  mercury  solution  and  dusted  with  an  antiseptic  powder.  Syphil- 
itic buboes  require  no  local  treatment,  unless  they  suppurate  because  of  mixed 
infection.  Mucous  patches  in  the  mouth  and  syphilitic  sore  throat  may  be 
touched  with  nitrate  of  silver.  30  grains  to  the  ounce,  and  astringent  and  anti- 
septic mouth-washes  used;  mucous  patches  in  other  regions  and  condylo- 
mata should  be  disinfected  with  peroxid  of  hydrogen  and  bichiorid  of  mercury 
and  dusted  with  calomel.  Non -ulcerative  tertiary  lesions  are  treated  by  the 
application  of  mercurial  ointment.  Gummala  should  not  be  opened, 
as  even  when  fluctuating,  absorption  from 
the  internal  administration  of  ix>tas.sium 
iodid  is  still  |X)ssiblc.  Ulcerating  gum- 
mata  should  be  kept  scrupulously  clean, 
since  secondary  infection  may  make  them 
exceedingly  foul,  inaugurate  a  phagedena, 
or  markedly  interfere  with  their  healing. 
In  some  of  these  cases  hectic  fever  with 

yloid  degeneration  of  the  viscera  occurs. 

Congenital  or  inherited  syphilis  (Fig. 
76)  results  from  the  disease  in  either  or 
both  of  the  parents.  If  is  probable  that 
parents  who  have  completed  the  secondary 
sUige.  i.e.,  after  three  or  four  years,  are  no 
longer  capa]>le  of  transmitting  the  disease 
to  their  offspring,  although  exceptions  to 
bi!>  rule  are  noted,  and  it  is  possible  for 

imta  in  even  the  contagious  period  to  bring  forth  healthy  children.     The 
rrmrc  of  Colics'  and  Profcta's  immunity  and  the  frcfiuuncy  of  abortion 

syphilis  have  already  been  mentioned. 

Any  of  the  Uvsions  of  syphilis,  excepting,  of  course,  the  primar)'  chancre,  may 
encountered  when  the  disease  is  inherited.    Although  the  disease  may  be 

nifest  at  birth,  or  may  not  sJiow  itself  for  a  number  of  years,  the  first  symp- 
arc  usually  noticed  within  a  few  weeks  or  months  of  birth.    Of  peculiar 

gnostic  value  are  the  wrinkled,  shriveled  up,  old  man  appearance,  marked 

cmia,  the  hoarse  cry  due  to  inflammation  of  the  larj'ngeal  mucous  mem- 
e,  and  snuffles  due  to  inflammation  of  the  nasal  mucous  membrane.    The 
ast  may  go  on  to  ulceration  and  be  associated  with  destruction  of  the  nasal^ 
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Fig.  76.— Consenitat  syphiltK  showing 
necrosis  of  skull  and  facial  bones  with 
saddle  no5c  and  rhagades. 
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bones  and  cartilages,  causing  a  falling  in  of  the  bridge  of  the  nose.  Tlie 
spleen  and  liver  are  usually  enlarged.  Mucous  patches  about  the  lips  may 
leave  radiating  scars  (rluigudcs),  especially  at  the  angles  of  the  mouth. 
Pemphigus,  particularly  on  the  palms  and  soles,  us  one  of  the  earliest  and 
most  characlerislie  skin  eruption.s.  Inflammation  and  thickening  at  the  epi- 
physeal junctions  of  the  long  bones,  and  periosteal  nodes,  which,  on  the 
cranium,  give  rise  to  the  nalijorm  skuli  also  are  common.  Many  die  during 
this,  the  secondary  stage,  and  those  that  survive  may  pass  through  an  inter- 
mediate or  latent  period  of  variable  length,  sometimes  lasting  until  the 
second  dentition,  puberty,  or  even  longer. 

Among  thjE  tertiary  phenomena  which  require  special  mention  are  sudden 
deafness  in  both  ears  without  |>ain  or  discharge,  interstitial  keratitis  (cornea 
has  a  ground  glass  appearance,  and  later  a  salmon  color  due  to  vascularization, 
both  arc  usually  involved),  Hutchinson  teeth  (the 
permanent  upper  and  median  incisors  are  dwarfed, 
separated,  and  narrower  at  the  crown  than  at  the  root, 
the  cutting  edge  being  cuned  with  the  convexity 
upwards  (Fig.  77),  and  dactylitis  (chronic  painless 
enlargement  of  a  finger  or  toe,  due  to  gummatous 
infiltration  or  syphilitic  osteomyelitis). 

The  treatment  should  be  not  only  antisyphilitic, 
but  also  tunic,  including  such  drugs  as  cod-liver  oil, 
iodid  of  iron,  and  the  phosphates.  Mercury  is  best  administered  by  rubbing 
5  or  10  grains  of  the  ointment  into  the  soles  of  the  feet  daily,  or  by  placing 
it  on  the  inner  side  of  the  belly  band.  If  there  is  much  irritation  of  the  skin, 
hydrarg.  cum  creta,  grain  i.  with  t  grain  of  sugar,  may  be  given  three  times 
a  day  after  nursing.  Potas.sium  ioiJid.  J  to  i  grain,  in  simple  syrup,  gradually 
increased,  is  given  three  times  a  day  with  the  onset  of  tertiary  symptoms. 
The  treatment  should  be  continued  for  at  least  two  years,  and  recommenced 
at  each  outbreak  of  sjTiiptonis. 

TUBERCULOSIS. 

Tuberctilosis  is  an  infectious  and  cxmtagious  disease  caused  by  the  bacil- 
lus of  tuberculosis.  The  tubrrcle  bacillus  is  a  rod-shaped  organism  measuring 
from  I.5/i  to  3.5//  in  lenglh.  It  may  be  straight  or  curved  and  is  frequently 
seen  in  pairs;  it  is  non -motile  and  probably  develops  only  in  living  tissues, 
although  capable  of  maintaining  its  vitality  for  a  long  time  outside 
the  body.  Its  toxin  is,  as  yet,  little  understood.  The  bacillus  enters 
the  body  through  wounds  on  the  exterior,  thruugh  the  respiratory  tract. 
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Fio.     77.— Hutchin*ion 
teeth.     (Warren. J 
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through  the  alimentary  canal  (inferted  milk  or  meal),  or  in  the  fetus,  through 
the  placenta.  The  most  frequent  method  is  hy  the  inhalation  of  dust,  along 
irith  which  the  bacilli  are  carried,  .\nimal  tuberculnsis  liilTers  in  some  respects 
from  human  tuberculosis,  but  is  firobably  only  a  modifie<l  form  of  the  same 
disease;  that  the  two  are  intercomraunicable  seems  to  be  proved.  Tuber- 
culosis is  exceedingly  common,  indeed  some  would  have  us  believe  that  we 
all  are  at  least  a  little  tuberculous.  Nacgeli  found  tuberculosis  of  some  sort 
in  97  per  cent,  of  700  autofisies.  There  seems  to  be  no  way  to  avoid 
taking  these  organisms  into  the  body,  but  s<;)mething  more  than  the 
tubercle  bacillus  is  required  for  the  development  of  the  disease,  viz.,  inherited 
susccptibiUty,  poor  food,  overcrowding,  depressed  vitality  following  prolonged 
Qiness  or  mental  strains,  or  local  injuries.  The  disease  is  rarely,  but  the  pre- 
disposition frequently,  transmitted  from  parent  to  child.  The  term  strumous, 
or  scrojulous.  is  still  sometimes  applied  to  children  who  possess  this  predis- 
position, which  is  recognized  by  a  tendency  to  eczema,  catarrhal  inflammations 
of  the  mucous  membranes,  non-tiiberculous  enlargement  of  the  iymf)halic 
glands,  corneal  ulcers,  and  granular  lids. 
Tuberculosis  may  occur  at  any  age,  and  in  any  jjoriion  of  the  body,  but  is 
common  in  early  life  and  in  the  respiratory  apparatus,  genitourinary 
bones,  joints,  lymph  glands,  serous  membranes,  brain,  liver,  and 
The  so-called  "senUt  tuberculosis"  presents  no  essential  dilTcrence 
ni  the  disease  in  the  young. 

Tuberculosis  is  characterized  by  the  fornwtion  of  nodules  or  tubercles,  which 

ry  in  size  from  i  or  3  mm.  to  masses  as  large  as  a  ()ea,  and  by  the  occurrence 

inflammatory  changes  between  and  around  these  tubercles;  in  truth,  the 

inflammatory  changes  may  constitute  the  whole  process,  the  tubercles  being 

[Conspicuous  or   absent.     A  tubercle   is    formed    as  follows:    The   bacilli 

gc    in    the   intima   of    the  small  vessels,  in  which  intlammatory  changes 

r,  leading  to  a  proliferation  of   the  endothelial  cells  (endarteritis),  and 

bscqucntly  to  a  proliferation  of  the  connective  tissues  cells  and  of  the  leukocytes 

ich  have  wandered  from  the  blood  vessels;  thus  a  little  mass,  or  tubercle, 

formed,  which  is  grayish  in  color  and  more  or  less  translucent.    A  typical 

berde  (Fig.  78)  contains  one  or  more  giant  celts,  which  are  due  to  the 

ID   of  epithelioid   a'lk  and  show  many  nuclei;  surrounding  these  cells 

eftithrtioid  cells  (proliferated  connective  tissue  cells),  which  are  midway 

Ix-iwecn  the  giant  cells  and  the  leukocytes  and  contain  a  single  nucleus; 

outCTmost  zone  is  made  up  of  proliferated  leukocytes  {lymphoid  cells). 

c  bacilli  may  be   found  in   the  giant  cells  and  occasionally  in  the  epi- 

:>id  cells.     The  giant  cell  is  by  no  means  characteristic  of  tuberculosis, 

found  in  many  other  pathological  conditions.    With  the  onset  of  necrotic 
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changes  in  the  tubercle,  the  bacilli  are  no  longer  demonstrable,  but  they  or 
their  spores  are  undoubtedly  present,  for  the  injection  of  such  material  mto 
guinea-pigs  produces  tuberculosis.  As  the  vessel  from  which  it  started  becomes 
obliterated  by  the  proliferated  cells,  a  tubercle  is  avascular;  and  as  no  new 
vessels  are  formed  owing  to  the  anemia  and  the  specific  action  of  the  bacillus, 
degenerative  changes  iRxur.  There  is  at  first  a  hyaline  change,  then  coagu- 
lation necrosis,  next  fatty  degeneration,  and  finally  the  production  of  cheesy 
material  (caseation,  or  caseous  necrosis).  A  tubercle  undergoing  caseation 
is  called  a  yellow  or  crude  tubercle.  The  jale  oj  a  tubercle  is  largely  influ- 
enced by  the  general  and  local  resistance  of  the  tissues.  In  favorable  cases 
it  may  undergo  atrophy  and  completely  di.sajipear,  or  become  encapsulated 
by  dense  scar  tissue,  the  cheesy  material  either  being  absorbed  or  calcified. 

In  the  lallcr  instance  the  healed-in 
tuberculipus  material  may  remain 
latent  for  a  long  time  and  again  be 
awakened  to  artivity.  In  unfavor- 
able cases  the  caseous  material 
liquefies,  forming  tuberculous  pus 
(sec  suppuration). 

Tuberculosis  extends  by  con- 
linuily  or  contiguity  of  tissue,  possi- 
bly  aided   by   the  ameboid  move- 
ments of   the    leukocytes,   as    the 
bacillus  itself  is  non-motile;  in  other 
instances  it  gains  entrance  to  the 
lymph  or  blood  stream  and  is  trans- 
ported to  distant  parts.     VVhcn  the 
bacilli  enter  the  blood  stn-ani  and 
produce  multiple  tubercles  widely   distributed   throughout  the  body  (acutt 
general  or  miliary  tuberculosis),  a  sort  of  tuberculous  pyemia  results,  a  condi- 
tion which  closely  resembles  and  is  often  mistaken  for  typhoid  fever. 

The  diagnosis  is  assured  by  the  finding  of  the  tubercle  bacillus;  even  when 
these  arc  not  demonstrable,  inoculation  of  a  guinea-pig  may  result  in  general- 
ized tuberculosis.  Microscopic  examination  of  the  diseased  tissues  will 
usually  show  the  characteristic  structure  of  the  tubercle.  The  injection  of 
tuberculin  for  diagnostic  purposes  is_  said  to  be  the  greatest  value  in  veter- 
inary- practice.  The  reaction  which  follows  consists  of  a  rise  of  temperature 
of  from  1°  to  3°,  and  a  general  feeling  of  illness,  occasionally  with  nausea  and 
vomiting.  The  tuberculous  lesion  itself  undergoes  inflammatory  changes. 
In  man  the  method  should  rarely  be  employed,  because  of  the  disagreeable 
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reaction,  the  possibility  of  stimulating  the  process  or  of  inoculating  the  }>atient 
irith  tubercle  bacilli,  and  because  of  the  uncertainty  of  the  test  (the  margin 
of  error  has  been  estimated  at  10  per  cent.).  The  method  cannot  be  employed 
when  the  patient's  temperature  rises  to  or  above  100°  F.  The  dose  for 
diagnostic  purposes  is  .t  mg.  for  delicate  individuals,  and  i  mg.  for  those 
who  are  fairly  robust;  if  no  reaction  is  obtained  from  smaller  doses,  they 
may  be  increased  to  5  or  10  mg. 

The  progBOsis  is  good  if  the  lesion  is  localized  and  so  situated  as 
to  be  susceptible  of  eradication  by  surgical  means;  the  danger  of  recur- 
rence, however,  is  always  present.  In  general,  it  may  be  said  that  the 
prognosis  is  better  in  children  than  in  adults.  Undoubtedly  many  cases  of 
unsuspected  tuberculosis  recover  without  treatment,  but  when  the  priKess  has 
extended  sufiiciently  to  be  recognizable,  particularly  in  medical  tuberculosis, 
it  has  gained  such  a  foothold  that  recovery  it  always  doubtful. 

The  treatment  is  local  and  constitutional.  The  most  important  measure 
in  the  loctil  treatment  is  nest.  Of  some  value  is  the  injection  into  the  lesion  of 
Various  drugs,  among  which  may  be  mentioneil  carbolic  acid  (3  per  cent.), 
incture  of  iodin,  chlorid  of  zinc  (i-io),  balsam  of  Peru,  oil  of  doves  (i-io  in 

ii-e  oil),  and  especially  iodoform  emulsion  (10  per  cent.).  It  is  probable  that 
by  irritation  these  medicaments  stimulate  the  fibroblasts,  and  thus  produce 
firm  fibrous  tissue  which  encapsulates  the  tubercles.  Bier  claims  good  re- 
sults from  the  production  of  a  i)crmanent  congestion,  by  a  rubber  tourniquet 
placed  on  the  limb  above  the  tuberculous  area,  the  principle  being  based  on 
the  fact  that  a  aingested  lung  does  not  become  tuberculous.  (See  p.  76.) 
In  certain  cases  operative  measures,  such  as  incision  and  curettage,  excision, 
amputation  of  a  diseased  limb,  or  removal  of  destroyed  organs,  will  be  indicated. 
The  Finscn  light  and  the  X-ray  have  proved  of  great  value  in  lupus. 

The  conitilutumal  Ireaimcnl  consists  of  fresh  air,  good  food  (meals,  milk, 
eggs,  cream,  butter),  and  plenty  of  simshine.  Tonics  are  usually  indicated, 
and  a  prolonged  stay  at  the  seashore,  particularly  in  surgical  tuberculosis, 
b  of  the  greatest  value.  The  discharges  shoulii  be  carefully  disinfected, 
and  tuaceptiblc  individuals  should  not  associate  with  those  in  whom  the 
disease  is  active.  Tubtrculin  is  proliably  of  some  value  in  the  early  stages 
of  tuberculosis,  but  is  very  rarely  employed  by  surgeons.  It,  of  course,  is 
impotent  against  the  pyogenic  organisms  which  are  found  so  frequently  in 
tuberculous  lesions,  and  it  should  never  be  employed  alone,  but  always  in 
conjunction  with  other  remedial  measures.  The  dose  of  the  old  tubercu- 
lin is  0.001  cr..  injected  under  the  skin  of  the  back;  if  the  (>atient  fails  to  react, 
the  doses  arc  gradiuilly  increa.sed.  The  ilose  of  the  new  tuberculin  (T.  R.)  is 
0.001  mg.  e\'cry  second  day,  increased  gradually  until  ao  mg.  is  reached,  so 
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that  a  rise  in  temperature  of  more  than  a  half  degree  is  avoided.  Tlie 
treatment  may  then  be  discontinued  or  reywated  after  a  long  interval. 
The  old  tuberculin  (T.)  is  a  glycerin  extract  of  tubercle  bacilli  from  which 
the  bacteria  have  been  removed  by  fiUerinp  ihrough  porcelain.  The  new 
tuberculin  (.T.  R.)  is  made  by  triturating  dried  bacilli  in  an  agate  mortar,  the  re- 
sulting powder  being  put  into  distilled  water  and  the  solution  centrifugalized. 
The  upyyer  portion  of  this  fluid  is  the  tuberculin  O.  (Ohrrer).  which  has  the 
same  properties  as  the  old  tuberculin;  the  remaining  fluid,  tuberculin  R. 
{RucksUind),  causes  a  general  but  not  a  local  reaction,  its  curative  effect 
being  due  to  the  production,  in  the  blood,  of  antibodies  to  the  tubercle 
bacilli.  Klebs  claims  good  results  from  the  use  of  liibercidocidin,  or  anli- 
phthisin,  which  is  tuberculin  Uom  which  the  noxious  portions  have  been 
separated.  Antitubcrculous  serum  made  by  immunizing  animals  with  to.xins 
of  the  tubercle  bacillus  have  been  employed,  notably  by  Maragliano  and  Mar- 
morck;  the  value  of  these  serums  has  not  been  determined.  Among  the 
drugs  which  have  been  u.scd  internally  in  tuberculosis  may  be  mentioned 
arsenic,  iodin,  creosote,  guaiacol,  cod-liver  oil,  lacto-phosphales,  hypophos- 
phites,  strjxhnin,  animal  and  vegetable  digestive  ferments,  iron,  mineral 
and  fruit  acids,  vegetable  tonics,  and  nucleins. 

Tuberculosis  of  six;cial   structures  is  considered  under  various  headings 
throughout  the  book. 


CHAPTER  XIII. 
TUMORS  AND  CYSTS. 

A  tumor,  or  neoplasm,  is  a  mass  of  newly  formed  pathological  tissue 
which  tends  to  persist  or  grow  and  which  ijerforms  no  physiulogical  function. 
Lvflammatory  swellings  differ  from  tumors  in  that  they  have  a  definite  cause 
and  tend  to  subside.  A  hypertrophy  differs  from  a  tumor  in  that  it  is  the  re- 
sult of  increased  work  and  persists  only  so  long  as  the  demand  for  such  work 
exists.  The  tissue  of  a  tumor  has  its  jirototypc  in  the  human  body,  either 
adult  or  embryonic  (^Mulier's  law).  The  cells  of  a  tumor  invariably  originate 
from  preexisting  cells  of  the  body  (Virchow's  law). 

The  catise  of  tumor  formation  h  not  known.  CohnhMm's  inclusion  theory 
is  that  an  excess  of  embryonic  cells  is  manufactured  during  intrauterine  life,  and 
that  those  whicli  arc  not  used  in  the  construction  of  the  fetal  tissues,  remain 
in  the  body  in  a  latent  condition,  until  some  irritation  stimulates  their  develop- 
ment. The  influence  of  heredity  is  probably  much  less  important  than  was 
fonnerly  believed.  Injury  and  irritation  are  undoubtedly  imjwrtant  factors 
in  originating  certain  tumors;  thus  sarcoma  may  follow  a  single  injury,  car- 
cinoma some  form  of  constant  irritation,  e.g.,  epithelioma  of  the  lip,  the 
result  of  smoking  a  short  stemmed,  clay  pipe.  Many  unsuccessful  attempts 
have  been  made  to  establish  the  injective  nature  oj  tumors,  distinctly  sarcoma 
and  carcinoma.  .Sarcomata  is  most  frequent  during  the  early  half  of  life,  or 
the  period  of  physiologitiil  activity;  carcinoma  during  the  later  part  of  life,  or 
the  iwriod  of  physiological  decline. 

Clinically  tumors  may  be  divided  into  the  benign  and  the  malignant. 

A  benign,  innocent,  adult,  or  typical  timior  may  be  mulli;>le,  strongly 
resembles  in  structure  the  tissue  from  which  it  springs,  grows  slowly,  is  en- 
capsulated, does  not  infiltrate  surrounding  tissues,  is  usually  movable  (not 
adherent),  seldom  ulcerates,  does  not  cause  metastases  in  the  lymphatic  glands 
or  in  distant  farts  of  the  body,  docs  not  recur  after  thorough  removal,  and 
is  serious  only  when  so  situated  as  to  press  on  important  structures. 

A  malignant,  atypical,  or  embryonic  tumor  is  usually  single,  is  com[)osed 
of  cells  resembling  those  found  in  the  embryo,  grows  rapidly,  is  not  encap- 
Mllatecl,  infiltrates  the  surrounding  tissues  (fixed),  often  progres.ses  to  ulcera- 
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tion,  causes  metastases  in  adjacent  lymph  glands  or  in  distant  p>arts  of  the 
body,  frequently  recurs  after  excision,  is  always  serious,  and  ultimately  de- 
stroys life  no  matter  what  its  position. 

Tumors  may  be  classified  according  to  their  origin  as  follows; 

(I)  Epithelial  ttimors  (derived  from  the  cpiblast  or  the  hypoblast). 

(A)  Benign  or  iftnownl  tumors  (those  composed  of  adult  epithelial  tissue), 
(i)  Papilloma  or  warty  grtiwth. 

(2)  Adenoma  or  glandular  tumor. 

(B)  Malignant  tumors  or  carcinoniata  (those  composed  of  embryonic  epi- 

thelial tissue), 
(i)  Epithelioma, 
(a)  Glandular  carcinoma. 

(choriocpithclioma.) 

(II)  Coonective  tissue  tumors  (those  derived  from  mesoblastic  tissue). 

(A)  Benign  (those  conforming  to  types  of  aduU  mesoblastic  structures), 
(i)  Fibroma  (fibrous  tumor). 

(a)  Lipoma  (fatty  tumor). 

(3)  Chondroma  (cartilaginous  tumor). 

(4)  Osteoma  (bony  lumor). 

(5)  Myxoma  (mucous  tumor). 

(6)  Myoma  (muscle  tumor). 

(7)  Hemangioma  (ttunor  composed  of  blood  vessels). 

(8)  Lymphangioma   (lymphatic  vessel  tumor). 

(9)  Neuroma  (ncrie  tumor). 

(10)  Odontoma  (tooth  tumor). 

(11)  Glioma  (tumor  of  neuroglia). 

(B)  Malignant  tumors  or  sarcomata  (those  conforming  to  embryonic 
mesoblastic  tissue). 
(Endothelioma.) 

{Hy|>LTnc])hroma.) 

(III)  Mixed  tumors,  or  teratomata  (those  composed  of  epiblastic.  meso- 

blastic. and  hypoblastic  structures). 

I.  Epithelial  tumors  or  those  derived  from  the  epiblast  or  the  hj-poblast. 

(A)  Innocent  Epithelial  Tumors. — (i)  Papillomata,  or  warts,  are  de- 
rived from  cutaneous  or  mucous  papillx,  which  they  closely  resemble  in  struc- 
ture. They  are  essentially  benign,  but  may  become  carcinomatous  during  the 
later  half  of  life.  They  occur  at  any  age,  may  be  single  or  multiple,  arc  often 
due  to  irritation  (e.g.,  vcntrcal  warts  from  acrid  discharges,  warts  of  the  hands 
from  undeanliness),  and  sometimes  disappear  without  treatment.  Skin  warts 
are  usually  dark  in  color  owing  to  the  deposition  of  pigment.    Condylomata 
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and  mucous  patches  are  papillomatous  in  nature.  ViUous  warts  consist 
of  branching  tufts  resembling  chorionic  villi,  are  most  frequent  in  the  bladder, 
and  are  very  vascular  and  covered  by  a  thin  epithelial  layer  which  is  easily 
broken,  causing  frequent  and  occasionally  fatal  hemorrhages.  Villous  warts 
are  found  also  in  the  pelvis  of  the  kidney,  and  in  cysts,  more  particularly 
those  arising  in  connection  with  glands,  such  as  the  breast,  thyroid,  and 
o%'ary. 

The  treatment  is  removal  by  caustics,  knife,  scissors,  or  special  instru- 
mcnl5.  according  to  their  location. 

(j)  Adenomata  spring  from  glandular  tissue,  which  they  closely  resemble 
in  structure.  They  grow  slowly,  arc  benign,  occasionally  follow  an  injury, 
and  are  encapsulated.  They  may  undergo  fatty,  cystic  (cystadtnoma),  mucoid 
(a4nM>m}Mn>m4>)  or  carcinomatous  degeneration  {adenocarcinoma).  Sarcomat- 
ous degeneration  of  the  fibrous  stroma  produces  an  adenosarcoma.  Adenomata 
may  occur  in  any  gland,  but  are  most  frequently  found  in  the  breast,  prostate, 
thyroid,  parotid,  ovary,  testis,  and  in  the  lachrymal,  cutaneous,  and  mucous 
glanda.  There  are  two  varieties,  the  acittous  or  racemose  adetutma,  which 
consists  of  communicating  sacs,  or  acini,  lined  with  epithelium,  and  the 
tubular  adenoma  (found  principally  in  the  intestine  where  there  arc  numerous 
tubular  glands),  which  consists  of  tubules  lined  with  cylindrical  epithelium; 
the  latter  are  peculiarly  liable  to  become  carcinomatous  (adeiwcarcinoma). 
When  the  connective  tissue  is  excessive  in  amount,  the  ttimor  is  known  as  a 
fibrtHuUnoma. 

The  Irealment  is  excision. 

(B^  Carcinomata,  or  cancers,  consist  of  masses  or  nests  of  epithelial  cells 
surrounded  by  fibrous  tissues  in  the  form  of  alveoli,  which  communicate  with 
one  another  and  with  the  lym]ihatics,  thus  accounting  for  the  frequency  of 
secondary  growths  in  the  lymphatic  glands.  The  cf)iihclial  cells  are  loosely 
thrown  together  and  are  not  scfiaratcd  by  an  intercellular  matrix.  The  blood 
vessels  run  in  the  fibrous  stroma,  have  distinct  walls,  and  do  not  communicate 
with  the  alvooli.  The  growth  spreads  by  infiltrating  the  surrounding  tissues 
in  the  form  of  processes  (roots)  and  is  never  encapsulated.  It  is  at  first  local 
and  usually  single,  hence  curable  by  excision;  later  the  lymphatic  glands 
become  involved  and  finally  mvtastasc-s  occur  in  distant  parts  of  the  body 
{tardnomatosis).  On  rcaciiing  tlie  surface  carcinoma  ulcerates,  giving  rise  to  a 
foul,  purulent,  and  often  bloody  discharge  which  rajwdly  exhausts  the  patient, 
cansing  emaciation,  a  sallow  color  of  the  skin,  and  an  anxious  expression  of 
the  fate  (cancerotu  cachfxia).  In  carcinoma  of  the  viscera,  particularly  of  the 
digestive  tract,  cachexia  is  earlier  in  onset  ttn<l  more  rapid  in  progress,  because 
I  of  the  interference  with  nutrition.     It  may  be  that  the  cachexia  is  in  part  due 
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to  the  absorption  of  toxins  from  the  malignant  gru>nh.  Cardnoma  Is 
most  frequent  after  the  thirty-fifth  year.  Of  the  secondary  changes  that 
may  occur  fatty  degeneration  is  the  most  important,  indeed  it  may  be  said 
to  be  almost  constant  in  the  later  stages  of  large  cancers.  Cutaneous 
ei)ithelioraa  may  undergo  a  homy  transformation.  Mucoid  and  colloid  de- 
generation may  occur,  and  occasionally  pigmentation,  cyst  formation,  or  cal- 
cification. Cancer  of  the  penis  in  rare  instances  may  be  due  to  cancer  of 
the  cer\'ix  uteri,  and  under  favorable  circumstances  a  portion  of  the  growth 
may  be  grafted  upon  another  portion  of  the  jaiient's  body,  but  the  disease 
is  by  no  means  contagious  in  the  ordinary  sense  of  the  word. 

(i)  Epithelioma  may  be  squamous-  or  cylindrical-celled. 

Squamous  epiihdioma  may  occur  on  any  portion  of  the  skin  or  mucous 
membrane,  but  most  frequently  arises  where  skin  and  mucous  membrane 
meet,  or  where  two  varieties  of  epithelium  come  together.  The  favorite 
sites  are  the  nose,  lower  Up,  penis,  scrotum,  vulva,  anus,  tongue,  palate, 
gums,  tonsils,  larjTix,  pharj-nx,  esophagus,  bladder,  and  os  uteri.  The 
epithelial  cells  grow  from  the  surface  into  the  lymph  spaces  in  the  form  of 
columns,  and  are  prone  to  arrange  themselves  into  globular  masses  called 
pearls.  The  disease  begins  as  a  nodule  or  fissure  which  quickly  ulcerates, 
in  fact  the  ulceration  may  progress  more  rapidly  than  the  epithelial  pro- 
liferation, so  that  in  a  strict  etymological  sense,  the  term  tumor  cannot  be 
applied.  With  the  exception  of  rodent  ulcer,  which  will  be  described 
under  diseases  of  the  skin,  epithelioma  presents  all  the  features  of  malignancy 
mentioned  above.  The  ulcer  is  irregular,  with  a  non-grajiulating  base,  hard, 
everted  edges,  and  an  irritating  discharge,  which,  on  the  skin,  may  form  a  scab. 
On  section  the  surface  is  firm  and  white.  It  contains  but  little  fluid,  but  on 
pressure  may  exude  fine,  white,  worm-like  masses.  Epithelioma  is  less  malig- 
nant ihan  glandular  carcinoma,  the  disease  sometimes  lasting  for  years. 
The  most  marked  exception  to  this  statement  is  epithelioma  of  the  tongue, 
which  may  cause  death  in  a  few  months.  Epithelioma  occurring  in  the  mar- 
gin of  old  ulcers  is  called  .\farjolin's  ukfr.  LjTnphatic  glands  are  often  not 
involved  for  a  number  of  months,  and  metastatic  growths  in  distant  portions 
of   the   body    are   not    common. 

Cylindrical-  or  columnar-ctUrd  rpithrliima  (malignant  adenoma)  might  prop- 
erly be  classified  with  glandular  carcinoma;  it  arises  from  cylindrical  epithe- 
lium on  the  surface  or  in  the  glands  of  the  mucous  membranes,  being  most 
frequent  in  the  uterus  and  intestinal  tract.  The  growth  is  less  common  than 
squamous  or  glandular  cancer  but  occurs  much  earlier  in  life,  a  fact  which 
is  particularly  true  of  the  rectum.  It  consists  of  little  cavities  or  tubules  lined 
by  a  number  of  layers  of  epithelium  without  a  basement  membrane. 
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(2)  Glandular  or  acinous  carcinoma  springs  from  glandular  epithelium, 
and  consists  of  acini,  or  alveoli,  of  connective  tissue  filled  with  epithelial  cells. 
It  is  usually  nodular,  the  degree  of  hardness  varj'ing  with  the  amount  of 
fibrous  tissue.  A  simple  carcinoma  is  one  in  which  the  epithelium  and  connec- 
tive tissue  exist  in  about  the  same  pro]X)rtion  as  in  the  normal  gland.  In  a 
icirrhus.  or  hard  cancer,  there  is  an  excess  of  fibrous  tissue,  On  section  the 
surface  becomes  concave  owing  to  the  contraction  of  the  fibrous  tissue,  is 
white  and  glistening,  creaks  under  the  knife,  and  exudes  a  milky  fluid  con- 
taining degenerated  epithelium  and  oil  globules.  A  scirrhus  is  a  dense 
nodular  growth  firmly  imbedded  in  the  tissues,  causing,  when  just  beneath 
the  skin,  a  puckering  or  dimpling  owing  to  the  contraction  of  the  fibrous 
tissue.  In  some  cases  this  contraction  is  so  marked  that  the  tumor  (ice reases  in 
size  (atrophic  or  withering  scirrhus),  without,  however,  markedly  interfering  with 
general  dissemination  of  the  growth.  Scirrhus  is  most  frequent  in  the  breast 
and  alimentar)'  canal,  particularly  the  pylorus.  Encephalaid,  medullary,  or  sojl 
canter  contains  an  excess  of  epithelial  cells;  consequently  it  is  a  .soft  nodular 
mass  which  grows  very  rapi<lly  (hence  the  term  acute  cancer),  quickly  in- 
volves the  lymphatic  glands,  and  is  speedily  fatal;  after  ulceration  it  presents 
a  fungating,  bleeding  surface  (jungus  hematodes).  On  section  it  looks  not  un- 
like brain  tissue  into  which  hemorrhages  have  occurred.  The  central  portion 
of  the  growth  may  be  semi-fluid,  or  in  some  instances  actual  cysts  may  be 
found.  It  is  much  less  common  than  scirrhus,  and  is  most  frequent  in  the 
breast  and  testicle.  Colloid  or  gelatitums  cancer  is  the  result  of  a  colU>id  or 
myxomatous  degeneration  of  any  glandular  carcinoma.  It  is  most  frcfjuent 
in  the  abdominal  cavity,  and  is  occasionally  found  in  the  breast. 

Chcmo -epithelioma  {deciduoma  malignum,  syncytioma  malignum)  may  be 
placed  provisionally  among  the  carcinomata  because  it  is  epithelial  in  origin 
and  malignant  in  nature.  The  tumor  arises  from  the  chorionic  epithelium 
following  pregnancy,  and  resembles  in  appearance  the  placental  tissue,  blotched 
with  blood.  In  nearly  half  the  cases  there  has  been  a  hydatidiform  mole. 
It  quickly  gives  rise  to  secondary  growths  in  distant  portions  of  the  body  by 
breaking  into  the  blood  vessels. 

The  treatment  of  carcinoma  is  early  and  wide  excision,  together  with  the 
lymphatic  glands  inlo  which  Ihe  infected  area  drains;  in  one  mass  if  possible, 
in  order  not  to  sever  the  lymphatic  vessels,  as  such  an  accident  may  sow  the 
wound  with  cancer  cells  and  cause  recurrence.  If  operation  be  early  and 
thorough,  cure  may  be  exjiected.  but  as  most  cases  come  to  operation  late, 
complete  eradication  is  often  not  attained  and  recurrence  follows.  Even 
in  cases  in  which  cure  cannot  \>c  cxjxrcted,  removal  of  the  growth  is  often  indi- 
cated to  relieve  pain  or  to  take  away  a  foul  smelling,  bleeding,  ulcerating  mass. 
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Superficial  epithelioma  of  the  skin,  notably  rodent  ulcer,  may  lie  curetl  by 
the  X-rays,  and  in  such  cases  only  should  they  be  used  when  the  growth  is 
operable. 

In  the  trfatmtvt  oj  inoperable  carcinoma  it  is  often  possible  only  to  relieve 
pain  by  such  drugs  as  morphin  and  to  disinfect  ulcerating  surfaces.  In 
some  cases,  e.g.,  the  uterus  and  breast,  removal  of  large  portions  of  the  growth 
by  curettage,  followed  by  cauterization  with  zinc  chlorid  or  the  actual  cautery, 
may  be  indicated  for  pain,  hemorrhage,  or  fetor.  In  other  cases  pain  may 
be  abolished  by  severing  the  nerve  which  supplies  the  affected  region,  and 
occasionally  life  may  be  prolonged  by  ligation  of  the  principal  arteries  nourish- 
ing the  part.  In  inoperable  growths  about  the  face  and  jaws  Dawbam  excises 
both  external  carotids.  Among  palliative  operations  may  be  mentioned 
gastrostomy  for  cancer  of  the  esophagus,  gastroenterostomy  for  cancer  of 
the  pylorus,  inguinal  colostomy  for  cancer  of  the  rectum,  and  tracheotomy 
for  cancer  of  the  larynx.  In  inojierable  carcinoma  of  the  breast  Bcatson 
removes  the  ovaries  with  temporary  benefit  in  some  cases.  The  various  can- 
cer scrums  have  proved  of  value  in  the  hands  of  their  inventors  only.  Coley's 
fluid  may  be  tried  in  inoperable  cancer,  but  it  finds  its  chief  indication  in  sar- 
coma (q.v.).  The  injection  of  drugs,  such  as  pyoktanin,  thiosinamm,  methyl 
violet,  etc.  is  of  such  little  value  that  their  use  may  be  ignored.  The  X-rays 
arc  often  of  decided  benefit  in  mitigating  pain,  lessening  discbarge,  and  dim- 
inishing fetor. 

II.  Mesoblastic  or  connective  tissue  tumors  are  those  derived  from 
mesoblastic  tissue. 

(A).  Innocent  connective  tissue  tumors,  (i)  Fibromata  are  tumors 
composed  of  fibrous  tissue.  The  growth  may  be  hard  or  sojl  according  to 
the  density  of  the  fibrous  tissue  and  the  amount  of  liquid  which  it  con- 
tains. Fibromata  may  arise  from  fibrous  tissue  in  any  part  of  the  body,  but  are 
most  commonly  found  in  connection  with  the  periosteum  (e.g.,  fibrotis  epulis 
of  the  jaw),  subcutaneous  tissues  {fibrous  polypi  of  the  rectum  and  naso- 
phar)!!!),  nerve  sheaths  (jalse  neuroma),  tendons,  uterus,  ovaries,  and  kid- 
neys. Keloid  is  a  hard  fibroma  of  the  skin  developing  spontaneously  (Irue 
keloid)  or  attacking  scar  tissue  (cicatricial  or  false  kdoid).  MoUuscum 
fibrosum  is  a  soft  fibroma,  which  may  occur  as  numerous  small  nodules,  or 
as  a  diffuse  form  in  which  the  skin  hangs  in  f)cn(lulous  folds  {pachydrrmal- 
occte).  Fibromata  arc  usually  nmndcd.  lobulatcd,  encapsulated,  and  of  slow 
growth.  With  the  exception  of  keloid  (sec  chapter  on  skin)  and  fibromata  which 
contain  sarcomatous  elements,  recurrence  does  not  take  place  after  removal, 
which,  again  excepting  keloid,  is  in  general  terms  the  treatment.  Fibroma 
is  often  associated  with  other  forms  of  tumor  growth,  giving  rise  to  compound 


I 


LIPOMA. 


I7S 


tcnns,  such  as  fibrolipoma,  fibromyxoma,  fibroroyoma.  and  fibrosarcoma, 
while  o'stic,  colloid,  and  calcareous  degenerations  may  occur. 

(j)  Lipomata  (Fig.  yg)  are  composed  of  fat  R'scmblin;;  epiploic  .append- 
ages, and  axe  found  in  the  subcutaneous  tissues  (especially  of  the  shoulders 
and  back),  in  the  subserous  tissues  (when  projecting  into  a  joint  in  the  form 
of  a  villous  growth  the  term  lipoma  arborescens  is  applied,  and  when  as.sociated 
with  an  increase  in  the  joint  fluid,  symn-ilis  lifiomalosis),  and  in  the  submu- 
ctnis  tissues.  A  lipoma  is  soft,  lobulated,  and  elastic,  often  firesenting  pseudo- 
fluctuation  ;  it  is  delicately  encapsulated,  and  when  situated  in  the  subcutane- 
ous tissues  it  Ls  hemLsphcrical  in  sha^jc,  and  causes  a  dimjding  when  the  tumor 
is  moved,  owing  to  the  numerous  fibrous  strands  whicli  pass  from  the  capsule 
to  the  skin.    A  fatty  tumor  may  contain  an  excess  of  fibrous  tissue  (fibrolipoma). 


J"i<i.  W.-Lipomaof  arm.     (Bryant.) 

oi  a  large  number  of  dilated  blood  vessels  (nevolipnma) .  They  grow  slowly, 
•omrtimcs  reach  a  very  large  size,  arc  commonly  single  but  may  be  multiple, 
and  are  most  frequent  in  mid-life  but  occur  also  as  congenital  growths.  Among 
the  sccondarj-  changes  arc  calcification,  ossification,  ulceration,  inflammation, 
mucoid  softening,  and  cj'stic  degeneration,  Lipomata  occasionally  change 
their  location  as  the  result  of  gravity,  and  sometimes  a  subcutaneous  growth 
becomes  pedunculated.  Intermuacidar  lipomata,  which  often  spring  from  the 
periosteum,  are  frequently  mistaken  for  a  chronic  abscess  or  a  .sarcoma. 
Diffuse  lipoma  is  a  localized  obesity,  frequently  occurring  in  the  cervical 
as  double  chin  or  double  neck.  Sitbserous  lipomula  of  the  abdomen 
my  form  large  retro-peritoneal  tumors,  or  when  occurring  anteriorly,  may 
inwnuatc  themselves  through  congenital  o|ienings  in  the  abdi:>minal  wall  or 
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even  make  for  themselves  am  opening  (e.g.,  epigastric  hernia)  and  draw  the 
peritoneum  after  them,  thus  producing  a  hernia.  Lipomata  oj  the  palm  or  sole 
may  be  mistaken  for  a  com[>ound  ganglion. 

The  trcalment  is  excision,  which,  in  the  ordinary,  circumscribed,  subcutaneous 
variety,  is  readily  done  by  incising  the  capsule  and  enucleating  the  growth 
with  the  finger;  adhesions,  however,  may  make  this  dilBcult.  In  the  diffuse 
variety  dietetic  measures  may  be  tried,  and  liquor  potassae,  m.  10  t.d.,  for  a 
prolonged  period,  has  been  advised.  These  measures,  however,  will  be  found 
of  little  use,  and  complete  excision,  which  is  often  troublesome,  offers  the  only 
chance  of  cure. 

(5)  Chondroma  is  a  tumor  composed  of  cartilage,  often  occurs  at  puberty, 
is  found  most  frequently  growing  from  bones,  particularly  those  of  the  hand, 
foot,  femur,  and  [x'lvis.  and  is  occasionally  seen  in  the  salivary  glands,  breasts, 
ovaries,  testicles,  tendons,  and  muscles.  The  secondary  changes  which  may 
lake  place  are  fatty,  mucoid,  calcareous,  and  cystic  degenerations,  while  ossifi- 
cation is  not  infrequent,  particularly  in  those  which  spring  from  the  epiphys- 
eal lines  of  long  bones.  In  the  parotid  and  testicle  mLxed  tumors  may  occur, 
i.e.,  the  growth  may  be  asstKiated  with  myxoma  or  sarcoma,  or  lx>th.  Eechon- 
drama,  or  ccchondrosis.  occurs  as  a  spur  or  rounded  out-growth  from  bones  or 
cartilages.  Enchondroma  springs  from  the  inner  surface  of  bone,  projecting 
into  the  marrow  cavity.  Alt  forms  are  hard  and  inelastic,  grow  slowly,  and 
may  be  single,  symmetrical,  or  multiple.  The  treatment  is  removal.  In 
mixed  turners  recurrence  may  be  expected. 

(4)  Osteoma  (bony  tumor)  usually  develops  where  bone  and  cartilage 
meet,  cither  projecting  from  the  exterior  of  the  bone  {exostosis)  or  from  the 
interior  {endostoiis);  they  are  composed  of  compact  bone  (osteoma  durum), 
cancellous  bone  (osteoma  spon/^iosmn),  or  extremely  dense  bone  in  which  no 
blood  vessels  or  Haversian  canals  are  found  (eburtiated  osteoma).  Osteoma 
rarely  reaches  a  large  size,  and  usually  ceases  growing  when  adult  life  is  reached. 
Bursa  not  infrequently  develop  over  an  e.xostosis  as  the  result  of  pressure. 
A  subungual  exostosis,  most  frequently  seen  beneath  the  nail  of  the  great  toe, 
is  exceedingly  painful  and  necessitates  removal  of  the  nail  in  order  to  expose 
and  remove  the  growth.  Diffuse  hypertrophy  of  the  bones  of  the  face  (Iton- 
tiasis  ossea)  and  the  bony  growths  found  in  muscles  and  tendons  as  the  result 
of  irritation  (myositis  ossi/icans)  are  osteomatous  in  nature.  The  trealmetit  is 
removal,  excc])t  in  cases  in  which  a  formidable  operation  would  be  necessary 
for  a  growth  whicli  is  producing  but  little  annoyance. 

(s)  Myxoma  is  composed  of  mucoid  tissue,  resembling  the  Wharton's  jelly 
of  the  umbilical  cord  or  the  vitreous  humor  of  the  eye.  It  is  most  common 
in  the  subcutaneous,  subserous,  and  submucous  tissues,  and  in  the  perineurium. 
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and  is  a  soft  gelalinous  growth  which  may  be  sessile  or  peduncuklcd,  in  the 
(alter  instance  forming  polyyw,  Hydatifl  moles  are  due  ti)  myxomatuus  de- 
generation of  chorionic  villi.  Myxoma  is  often  associated  with  other  forms  of 
tumor,  and  not  infrequently  recurs  after  removal,  owing  to  the  presence  of 
sarcomatous  elements;  for  this  reason  the  treatment  should  be  early  and 
thorough  extirpation. 

(6)  Myoma  occurs  as  leiomyoma  (smooth  non-striated  muscle  cells)  or  as 
rhabdomyoma  (striated  muscle  elements).  Ij^otnyoma  is  most  common  in 
the  uterus  (where,  owing  to  the  quantity  of  fibrous  tissue  present,  it  is  called 
fibromyoma),  gastrointestinal  tract,  and  prostate.  It  is  encaiisulatcd,  firm 
in  consistency,  a-ddish  on  section,  and  frequently  stratified  or  concentric  in 
arrangement.  Among  the  secondary  changes  which  may  occur  are  inflam- 
mation, ulceration  or  necrosis,  and  cystic,  fatty,  myxomatous,  or  calcareous 
degeneration.  It  may  be  excessively  supplied  with  large  blood  vessels 
{myoma  cavemosum).  Rhabdomyoma  is,  as  a  rule,  chiefly  sarcomatous, 
the  proportion  of  striped  muscular  fiber  being  small;  it  is  rare,  mostly  con- 
genital, and  is  found  in  the  kidney,  ovary,  and  testicle.  The  treatment  is 
excision. 

(7)  Hemangioinata,  or  tumors  composed  of  blood  vessels,  e.^ist  as  the  (a) 
simple  nnms.or  angioma  ttlangitctalieum,  (b)  angioma  cavemosum,  (c)  plexi- 
jorm  angioma. 

(a)  Simple  neims  consists  of  dilated  capillaries,  arterioles,  and  venules.  When 
the  arterioles  are  princi[)ally  involved,  the  gmwth  is  bright  red  (nevus  jlammcus, 
or  strawheny  mark);  when  the  venules  predominate,  the  color  is  dark  red 
{nei'us  venosus,  or  port  wine  mark).  These  tumors  arc  slightly  elevated,  usu- 
ally located  on  the  face  or  neck,  and  are  commonly  congenital,  hence  the 
terms  birik  mark,  mother's  mark.  A  nevus  may  remain  unchanged,  may 
disappear,  or  it  may  rapidly  increase  in  size.  Violent  hemorrhage  results 
from  injury  or  ulceration. 

(b)  Cavernous  angioma  is  composed  oi  irregular  sinuses,  and  resembles 
in  structure  the  corpus  cavemosum,  indeed  may,  like  it,  be  erectile.  The 
arteries  empty  immediately  into  the  venous  sjxaces  without  the  intervention 
of  capilhirics.  Such  growths  occur  in  the  skin  (neinis  prominens).  subcutane- 
ous (issue,  and  in  the  viscera,  particularly  the  liver,  hut  arc  seldom  congenital, 
A  simi>le  angioma  may  become  cavernous  in  type.    The  term  lelangieclaHc 

applied  to  various  tumors  which  contain  an  excess  of  blood  vessels,  cavern - 
to  those  in   which   these  bl(M>d  vessels  arc  of  very  large  calibre;  these' 
agts  arc  most   frequent  in  sarcomata,  fibromata,  and  carcinomata.    An 
r«ngioma  occasionally  becomes  sarcomatous.    A  cavernous  angioma  may  be 
emptied  on  pressure,  and  occasionally  there  are  pulsation  and  bruit.     Spon- 
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taneous  cure  from  inflammation  is  possible,  the  process  leading  to  thrombosis 
with  subsequent  organization  of  the  clot. 

(c)  Pkxijonn  angioma  {racemose  aneurysm,  aneurysm  by  anastomosis, 
cirsoid  aneurysm)  is  really  not  a  tumor  but  a  varicose  condition  of  arteries, 
which  become  elongated,  thickened,  and  convoluted.  Arterial  varix  is  a 
varicosity  of  one  artery  only  (see  chapter  on  vascular  system). 

The  treatment  of  angiomata  is  fjccisioti  whenever  possible.  Elliptical  inci- 
sions are  made  around  the  growth  in  the  healthy  ti.ssucs,  and  the  resulting 
wound  sutured.  Ligation  by  placing  a  pin  through  the  base  of  liie  nevus  and 
winding  a  ligature  beneath,  or  by  tying  the  base  of  the  nevus  in  sections,  is 
much  less  preferable  than  excision.  Cauterization  with  fuming  nitric  acid, 
elhylalc  of  soda,  or  the  actual  cautery,  may  be  employed  if  the  growth  is  minute 
and  superficial.  The  injection  of  coagulating  lluids,  such  as  Monscl's  solution, 
carbolic  acid,  and  boiling  water  may  produce  embolism,  and  {)osses.ses  no  ad- 
vantages over  electrolysis,  which  is  use- 
ful in  cases  in  which ,  owing  to  the  exlen  t 
of  the  growth,  excision  is  impossible, 
and  in  cases  in  whidi  a  minimum  of 
scarring  is  desired.  One  or  more 
needles  connected  with  the  positive 
pole  of  a  battery  are  inserted  into  the 
growth,  while  a  large  electrode  con- 
nected with  the  negative  pole  is  placed 
on  some  indifferent  part  of  the  body; 
the  needles  should  be  insulated  to  near 
the  point  in  order  to  protect  the  skin. 
From  as  to  200  milliamp{;res  may  be 
used  for  from  ten  lo  fifteen  minutes;  an 
anesthetic  may  be  rerjuircd.  The  mass  becomes  firm  owing  to  the  coagula- 
tion of  bhmd,  and  the  hardness  gradually  disappears  with  the  absorption  of 
the  thrombus.  The  number  of  applications  will  vary  with  the  size  of  the 
growth,  the  inlcr\al  between  each  being  about  ten  days. 

(8)  Lymphangioma  is  a  tumor  made  up  of  dilated  lymph  vessels  (lymph- 
angiectasis).  or  more  frequently  lymph  spaces  {cavernous  lymphangioma — Fig. 
80).  The  condition  may  be  seen  in  the  tongue  {macroglossia),  in  the  lip  {ma- 
crocheilia),  or  in  the  skin  {ner-us  lympluiticus).  Congenital  cystic  hygroma  is 
due  to  dilatation  of  lymph  spaces.  Lymphadtnoma,  or  lymphoma, and  lymph 
edema  and  varicosites  due  to  obstruction  of  lymph  vessels,  are  described 
with  the  diseases  of  the  lymphatic  system.  The  treatment  of  lymphangioma 
is  excision. 


Km.  80. 
Conscnilal  cavcrnuus  lympbaneioma. 
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(9)  True  neuroma  made  up  of  meduUated  (myeiinic)  or  non-medullated 
(fimytlinic)  nerve  fibers  is  exceedingly  rare.  False  neuromata  are  usually  fibrnus 
or  myxomatous  growths  arising  from  the  peri-  or  cndo-neurium.  Occasionally 
sarcoma  develops  in  the  same  situation.  The  false  neuromata  will  be  described 
and  their  treatment  outlined  in  the  section  on  diseases  and  injuries  of  nerves. 

(10)  Odontoma  is  a  tumor  composed  of  dental  tissue.  Sutton  describes 
seven  varieties:  i.  EpUlulial  odonUrma  (fibrocystic  disease  of  the  jaw)  springs 
from  the  enamel  organ  and  forms  an  encapsulated  cysxxc  tumor,  usually  in  Ilie 
lower  jaw.  The  growth  may  be  very  large  and  has  been  mistaken  for  sarcoma. 
i.  FoUicular  odontoma  (denligerous  cyst)  is  a  cavity  containing  an  unerupted 
permanent  tixjlh.  3.  Fibrous  odimtoma  is  a  thickening  of  the  fibrous  capsule 
of  the  tooth  sac,  which  may  become  so  great  as  to  prevent  eruption  of  the 
tooth;  it  is  said  to  occur  in  rickety  children.  4.  Cementoma  encases  the  tooth 
in  cement;  it  is  seen  in  ruminants  but  rarely  in  man.  5.  Radicular  odon- 
toma arises  from  the  tooth  papilla  after  eruption  of  the  crown,  and  consists 
of  cementum  and  dentine.  6.  Compound  jollicular  odontoma  is  a  fibrous 
tumor  containing  numerous  denticles  which  erupt  at  intervals.  7.  Com- 
posite odontoma  is  composed  of  a  mi-rture  of  enamel,  dentine,  and  cementum. 
The  ttfalmcnt  of  dentigerous  cyst  is  removal  of  the  anterior  wall,  with  cauler- 
Lzation  and  packing  of  the  cavity.  In  other  forms  of  odontoma  excision  may 
be  indicated. 

(11)  Glioma  is  a  tumor  springing  from  the  neuroglia;  it  consists  of  round 
cells,  from  which  fine  processes  extend,  forming  an  interlacing  reticulum. 
Gliosis  refers  to  a  diffuse  gliomatous  change,  such  as  is  seen  in  the  spinal  cord 
in  syringomyelia.  A  glioma  may  become  infiltrated  with  blood,  develop 
cysts,  or  undergo  a  sarcomatous  change,  indeed  some  authors  believe  it 
to  be  always  sarcomatous,  hence  the  term  gtiosaramM.    Glioma  of  the  eye- 

U,  a  growth  which  sj)rings  from  the  retina  in  children,  is  always  a  round- 
:llc«l  sarcoma.  The  trcatmait  of  glioma  in  suitable  cases  is  excision. 
(B)  Sarcomata,  or  malignant  connective  tissue  tumors,  are  composed  ] 
of  cmbr)'onic  or  immature  tissues  of  mcsoblaslic  origin.  They  arc  often  smooth, 
regular  in  outline,  and  enclosed  by  a  [iscudocapsule,  but  may  be  infiltrating 
in  cliaractcT.  Sarcoma  resembles  flesh  in  consistency  and  color,  hence  the 
term,  but  these  features  vary  with  the  number  and  character  of  the  cells,  and 
the  presence  or  absence  of  secondary  changes,  such  as  hemorrhages,  formation 
i  cysls,  myxomatous  degeneration,  and  necrosis,  all  of  which  cause  softening. 
rcomata  amtnining  bone,  cartilage,  or  much  fibrous  tissue  are  hard  in  con- 
ey and  pale  on  section.  Sarcomata  are  usually  strikingly  deficient 
'"fci  the  amount  of  intercellular  substance  compared  with  the  number  of  embry- 
onic cells,  whidi  vary  in  size  and  shape,  are  nucleated,  and  are  usually  without 
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a  limiting  membrane.  The  blood  vessels  are  numerous  and  may  cause  ihe 
tumor  to  pulsate;  they  consist  of  channels,  the  walls  of  which  are  the  sarcomat- 
ous cells,  separated  from  the  blood  stream  by  a  single  layer  of  endothelium, 
thus  accounting  for  the  fact  that  sarcoma  spreads  by  the  blood  vessels,  and  for 
the  frequency  of  hcmorrhaj^c  extravasation.  Melanotic  sarcoma  and  sarcoma 
of  the  tonsil,  leslicle,  thyroid,  and  lymph  glanrismay  spread  by  the  lymphatics. 
Sarcomata  may  occur  at  any  age,  but  are  more  frequent  in  the  first  half  of  life; 
they  possess  all  the  features  of  malignancy.  WTicn  the  g;rowths  are  multiple 
and  widespread  the  condition  is  called  sarcnmatasis.  Although  some  forms 
of  sarcoma  exude  a  whitish  fluid  on  section,  it  never  resembles  the  milky  Juice 


Fig.  8i.— Kound-crtlcd  sarcoma  of  thicrh  in  a  child. 
(Penn9>lvania  Mospital.) 

of  cancer.  It  is  often  dilBcult  for  the  microscopist  to  distinguish  between 
round-celled  sarcoma  and  inflammatory  tissue,  indeed  inflammatory  tissue 
may  become  sarcomatous,  and  sarcomatous  tissue  may  develop  into  the  maturvr 
forms  of  connective  tissue.  Sarcomata  are  divided  according  to  the  size  of 
the  cells  into  (i)  the  round-celled  (small  and  large),  (j)  the  spindle<cllcd 
(small  and  large),  and  (3)  the  myeloid,  or  giant-celled. 

(i)  The  round-ceUrd  sarcomata  (Fig.  81)  are  soft,  have  an  abundant  blood  sup- 
ply, may  pulsate,  grow  vcr>'  rapidly,  and  give  rise  to  early  metastases,  owing  to 
the  facility  with  which  the  small  cells  arc  washed  away  by  the  blood  stream. 
Lymphosarcoma  is  a  round-celled  sarcoma  attacking  lymphatic  glands  and 
other  lymijhadenoid  tissues,  whieh  it  resembles  histologically,  the  intera-llular 
stroma  forming  a  reticulum.     Alvrt4ar  sarcoma  also  may  be  classed  among  the 
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round -celled  sarcomata,  although  spindle-cells  likewise  arc  found  in  the  growth; 
It  resembles  cancer  in  the  fDimation  of  fibrous  alveoli  in  which  the  cells  arc 
nested.  The  blood  vessels  run  in  the  walls  of  the  alveoli.  The  growth  is 
most  common  in  the  skin,  often  developing  from  moles  or  warts.  Glioma 
is  classed  as  a  form  of  sarcoma  by  some  authors.  Psammoma  is  usually  a 
variety  of  round-celled  sarcoma,  occasionally  seen  in  the  meninges,  choroid 
plexus,  and  the  pineal  gland;  it  contains  calcareous  matter  in  the  form  of  fine 
concretions.  Chloroma  is  a  round-celled  sarcoma  springing  from  the  pcr- 
iosteiun  of  the  skull,  and  giving  rise  to  metastatic  growths  in  other  portions 
of  the  body;  on  section  it  has  a  greenish  color,  the  nature  of  which  is  not 
knowTD.  Two  other  varietes  of  round-celled  sarcoma  should  be  mentioned. 
Angiosarcoma  springs  from  the  adventitia  of  blood  ves-sels  and  is  seen 
most  frequently  in  the  skin,  salivar)'  glands,  and  serous  membranes.  The 
term  does  not  apply  to  the  number  of  blood  ves-scls  in  the  growth,  although 
these  may  be  numerous  and  large  {Idangiectatic  sarcoma).  Mycosis  jun- 
goidfs  has  been  described  as  multiple  sarcomata  of  the  skin,  the  histological 
picture  being  that  of  a  network  derived  from  the  connective  tissue,  in  the 
mcsbes  of  which  arc  lymphoid  cells.  Many  authors  believe  it  to  be  bacterial 
in  origin. 

(a)  Spindle-celled  sarcoma  consists  of  large  or  small  spindle  cells  frequently 
arranged  in  bundles;  the  stroma  may  be  quite  evident,  giving  the  gro^vth  a 
fibrous  appearance  (fibrosarcoma).  These  growths  are-  apt  to  originate 
in  dense  connective  tissues  (tendons,  fascia,  periosteum),  and.  when  composed 
of  Urge  cells,  often  show  a  slight  degree  of  malignancy,  recurring  after  exci- 
but   not   giving  rise   to   metastases. 

(?)  The  giatU-celled  sarcoma  consists  of  giant  cells  and  roimd  or  spindle  cells. 
Owing  to  the  frequency  with  which  it  occurs  in  bones,  it  is  often  called  myeloid 

coma,  or  osteosarcoma.     Epidis    is  usually  a  giant-cellcil  sarcoma.     The 
wth   is   relatively  benign;  secondarj'  growths  rarely  occur  and  complete 
recovery  may  follow  excision. 

Ueianoli<  sarcoma,  or  melanosarcoma  (Fig.  82),  may  be  any  of  the  varieties 
described  above  in  which  the  tumor  becomes  dark  in  color  owing  to  the 
dcpijsition  of  black  or  brown  pigment,  which  in  some  instances  is  due  to  the 
decomposition  of  extravosated  bl<x>d.  More  frequently  the  growth  origin- 
ates in  pigmented  structures,  such  as  moles,  warts,  or  the  retina.  It  is 
exceedingly  malignant,  rapidly  becoming  disseminated  and  cau.sing  death. 
Bryoncl  the  pigmentation  and  great  virulency,  the  tumor  dilTers  from  other 
omata  only  in  the  fact  that  it  spreads  by  the  lymph  vessels. 

C'yiiHdroma,  or  plexijorm  sarcoma,  is  a  term  applied  to  sarcomata  in  which 
hyaline  m  mucoid  degeneration  takes  place  in  the  cells  surrounding  the  blood 
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vessels,  and  in  which  sections  present  a  plexiform  arrangement;  these  changes 
are  most  frequent  in  angiosarcoma. 

Etulvthflunnn  springs  from  endothelium,  most  frequently  that  of  the  menin- 
ges, pleura,  or  fH-Titoncum,  hut  may  be  found  in  many  other  situations.  His- 
tologically the  growth  strongly  resembles  carcinoma,  the  endothelial  cells 
being  nested  in  acini,  hence  the  term  ettdolhelial  cancer;  owing  to  its  meso- 
blastic  origin,  however,  it  may  be  classed  among  the  sarcomata.  When  the 
endothelial  cells  arc  clura[ied  in  small  nodules  of  a  glistening  pearl-like  appear- 
ance, it  is  known  as  clwleskdloma. 
Hypemtphroma  springs  from  the  suprarenal  gland,  or  from  aberrant  rests 

of  suprarenal  tissue,  which  may  be  found 
ill  many  portions  of  the  body,  particularly 
ill  the  genitourinary  trad.  It  is  said  to 
be  the  most  common  malignant  tumor  of 
the  kidney.  It  is  usually  lobidated,  of  a 
grayi.sh-red  or  yellow  color,  and  frequently 
inliltrutecl  with  extravasated  bliKKl,  giving 
rise  to  blue  or  black  areas  or  cyst-like 
cavities.  The  tumor  is  generally  encap- 
sulated; it  may  remain  small  and  benign, 
or  grow  rapidly  and  cause  metastases  in 
the  lungs,  liver,  bones,  and  other  parts. 

The  treatment  of  sarcomata  is  early 
and  thorough  excision,  which  in  the  least 
malignant  varieties  may  be  followed  by 
irermanent  recovery,  but  in  the  small 
rouml-celled  and  melanotic  growths  will 
very  likely  be  followed  by  recurrence.  In 
those  growths  which  affect  the  lymph 
glands,  these  should  be  removed  with  the  tumor. 

In  inoperable  sarcovui  measures  simihar  to  those  mentioned  in  the  treatment 
of  iniiperable  cancer  may  be  tried.  In  rare  instances  growths  believed  to  have 
been  sarcomata  have  undergone  spontaneous  resolution;  but  in  making  this 
statement  one  should  not  fail  to  call  attention  to  the  difhcuily  often  experienced 
by  the  pathologist,  as  well  as  the  surgeon,  in  differentiating  sarcoma  from  syph- 
ilis and  chronic  inflammations.  Owing  to  the  fact  that  sarcomata  occasionally 
disappear  after  an  attack  of  erysiiwlas,  these  growths  have  been  treated  by 
inoculations  with  the  streptococcus  of  erysipelas.  More  recently  the  toxins 
instead  of  the  living  organisms  have  been  used.  CoUy's  fluid  is  a  ster- 
ilized culture  of  the  streptococcus  of  erysipelas  and  the  bacillus  prodigiosus. 


Fig.  B'.— Melanotic  sarcoma  of  lev. 
(Polyclinic  llosp.) 
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The  initixil  duse  is  }  minim  injected  into  or  around  the  growth;  the  dose 
is  gradually  increased  until  a  reaction  of  from  xoi°  to  103°  F.  is  obtained,  then 
repeated  every  two  or  three  tlays  for  three  weeks,  when  it  should  be  discon- 
tinued if  there  is  no  improvement.  If  the  growth  diminishes  in  size,  the  in- 
jcctioas  may  be  continued  until  the  tumor  has  disappeared,  or  until  it  begins 
to  grow  again.  The  spindle-celled  sarcoma  offers  the  best  prospects  for  cure, 
while  the  round-celled  and  melanotic  forms  are  probably  influenced  little  if  at 
all.  Copy's  fluid  seems  to  be  of  undoubted  value  in  a  few  cases,  and  de- 
serves a  trial  in  inoperable,  but  never  in  operable,  growths.  The  X-rays  may 
be  employed,  but  seem  to  have  less  effect  than  in  carcinoma. 

(Ill)  Teratomata  are  congenital   tumors  composed  of  epiblastic,  meso- 
bkistic,  and  hypoblastic  structures,  and  are  most  frequent  in  the  ovary,  testicle, 
nd  sacral  region.    The  tumor  may  contain  any  tissue,  adult  or  embryonic, 
uce  may  be  benign  or  malignant.    The  simpler  forms  contain   dermal 
actures  (dermoid  cyst)  and  are  due  to  the  healing  in  of  epiblastic  tissue  in 
deeper  structures,  the  more  complex  forms  are  probably  due  to  the  inclu- 
on  of  a  blighted  ovum  or  rudimentary  twin  (fetus  in  fetu).    They  are  to  be 
Cated  by  excision. 

CYSTS. 

\  cyst  is  a  form  of  tumor  consisting  of  a  wall  and  fluid  or  semifluid  con 
tents.  Cysts  arise  from  (A)  the  distention  of  preexisting  spaces  or  are  (B) 
of  new  formation. 

(A)  Distention  cysts  may  be  due  to  (1)  retention,  (a)  exudation,  or  (3)  ex- 
ln>-asaUon. 

(1)  Retention  cysts  are  caused  by  the  obstruction  of  the  duct  of  a  gland, 
the  duct  beyond  or  the  acini  becoming  distended  with  the  normal  secretion, 
which  in  the  course  of  time  may  be  altered  in  appearance  and  surrounded 
by  new  fibrous  tissue.  Such  cysts  are  most  common  in  sebaceous  glands 
(wau),  mucous  glands,  salivary  glands  (rafiiila),  and  in  the  breast,  pancreas, 
totidc,  kidney,  and  liver. 

(3)  Exudation  cysts  are  due  to  the  accumulation  of  flvid  in  pre&cisting 
cavities  which  arc  not  provided  with  an  excretory  duct.  Serous  cysts,  acquired 
bUTSK,  and  hygromata  arc  the  result  of  dilatation  of  lymph  sjiaccs,  ganglion 
and  hydnxvle  the  result  of  exudation  into  closed  serous  cavities.  Exudation 
into  functionlcss  canals  is  t)'pificd  in  cysts  of  the  unichus,  vitello-intestinal 
duct,  parov-arium,  parDO(>horon,  Kobelt's  tubes,  GUrtner's  duct,  branchial 
cfcfis.  and  thyro-glossal  duct  Certain  cysts  of  the  thyroid  and  ovary  (those 
arising  from  the  Graafian  fnllicles)  are  exudation  cysts. 

(3)  Extravasation  cysts  follow  hemorrhage  into  a  pretixisting  cavity,  1 
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tunica  vaginalis  testis  (hematocele).  Extravasation  of  blood  into  tumors  or 
other  tissues  also  may  give  rise  lo  cyst-like  cavities. 

(B)  Cysts  of  new  formation  arise  in  various  ways. 

(i)  Dermoid  cysts  are  lined  by  epithefium  and  contain  epithelial  prod- 
ucts, such  as  hair,  nails,  teelli,  sebum,  mucus,  (a)  Sequestration  dermoids 
arise  from  the  inclusion  of  a  portion  of  the  epiblast  in  situations  where  embry- 
onic segments  unite,  e.g.,  in  tlie  middle  hne  of  the  body  and  in  the  region  of 
the  facial  and  branchial  clefts.  In  the  face  the  most  common  situation  is 
just  behind  the  external  angular  process  of  ihe  frontal  bone  (orbito-nasal 
cleft),  in  which  region  an  iij)ening  may  persist  in  ihe  skull  and  the  dermoid  be 
connected  with  the  dura  mater,  (b)  Tubuio-dernumh  arc  those  developing 
in  funclionless  duels  or  obsolete  canals,  the  most  common  situations  being 
the  thyro-glossal  duct  and  the  post-anal  gut.  (c)  Ovarian  dermoids  may  con- 
tain not  only  dermal  structures,  but  also  mesoblastic  structures,  such  as  bone 
and  cartilage;  in  the  latter  instance  they  are  supposed  to  be  due  to  the  inclusion 
of  a  bUghted  ovum  {teratoma),  (d)  Implantatiim  dermoid  {acquired  or  trau- 
matic dermoid)  is  due  to  the  thrusting  of  epithelial  cells  into  the  subcutaneous 
tissues,  usually  as  the  result  of  a  punctured  wound. 

(a)  Blood  cysts  may  arise  from  e.xtravasation  of  blood  (hematoma).  A 
second  variety  often  found  in  the  neck  b  of  doubtful  origin;  it  has  a  ihin  wall 
and   communicates  with  the   interior  of  a  vein. 

(j)  Cysts  due  to  foreign  bodies  arc  an  effort  on  the  part  of  nature  lo  en- 
capsulate these  alien  substances.  Under  this  heading  may  be  considered  also 
parasitic  cysts,  the  only  one  of  surgical  importance  being  the  hydatid  cyst, 
which  is  caused  by  the  tatia  cchitwcoccus,  the  tape-worm  of  the  dog.  The 
ova  are  taken  into  the  human  alimentary  canal  with  food  or  water;  the  embryo 
is  then  freed,  enters  the  blotid  or  lym))h  stream,  and  finally  lodges  in  an  organ 
where  it  forms  a  cyst.  The  wail  of  the  cyst  is  composed  of  three  layers,  ex- 
ternally a  layer  of  6brous  tissue,  then  a  culicular  or  lamellar  layer  {ectocyst), 
and  lining  these  a  parenchymatous  germinal  layer  {endocyst)  which  acts  as  a 
budding  or  brood  membrane.  From  this  inner  layer  heads,  or  scolices,  with 
four  suckers  and  a  circJe  of  booklets  develop,  either  singly  or  in  groups  {brood 
capsules),  and  f<irm  daughter  cysts  (Fig.  83).  The  fluid  of  a  hydatid  cyst  is 
clear,  100910  1015  in  Sp.  Gr.,  neutral  or  alkalin  in  reaction,  and  contains  a  trace 
of  albumin  and  a  large  quantity  of  sodium  chlorid.  Microscopically  the  char- 
acteristic hcwklels  may  he  found.  Even  large  hydatid  cysts  may  be  sterile,  i.e., 
tentain  no  daughter  cysts;  the  walls,  however,  show  the  characteristic  lamina- 
tion. A  multilocular  hydatid  consists  of  numerous  small  cysts  not  inclosed 
by  a  mother  cyst;  they  are  most  frequent  in  bone  and  in  the  spinal  cord. 
Hydatid  cysts  may  grow  to  a  large  size  before  the  parasite  dies,  the  contents 
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Vic.  B3.— DiaBomB  o(  cchinococcus  cycle  (after  Lcukart,  Zietrlcr.  and  I.cndon). 
I.  The  Tape-worcn.  about  6  mni.  in  Icneih,  appcarinR  like  challc-whtte  dots  in  the  douder.um 
of  the  dog.  i.  i)viim.  atiout  o.ni  mtn.  in  diameter,  «howins  xlv-hnnked  emliryo.  mi.  Kmbryo 
free  (rom  it*  shell,  y  Cyst  dif!rreniiaied  into  outer  laminated  layer  and  parenchyma. 
4  Acephalocyst  ttage.  An  outer  laminated  layer  and  an  inner  parenchymatous  layer. 
both  now  vatcular.  encl'> ''  ■  '  5.  l\rocn\  capsules.  6.  Brood  capsules  showing  develop- 
ment of  ftcolex  or  tap<  7.  Dautfhter  cysti.  8.  Oautthfcr  and  Brand-dauehter 
.,  cyvtA.  0.  (*rat»e  like  ni ..  ter  cyits.  mother  cynt  havinit  disappeared.  10.  Shrink- 
I  of  mother  cyot,  caiiMnu  p.ti^iviiir  wall  to  be  foliJcd,  and  between  these  folds  is  vasctdar 
tiv«ue  betonffine  "^  the  adventitious  cyst,  the  whole  formlnii  a  scmi-M]liil  or  solid 
havinif  ■  honeycomb  like  foliated  appearance  on  section,  compared  to  the  heart  of  a 
^  or  rrMemblin^ (Colloid  cancer,  it.  Scohces.  with  rostellum  and  himklets  protruded 
racted.  like  a  vorticella,  )ust  visible  as  specks  when  the  Huid  is  held  up  to  the  li«hl, 
ftfe  about  O.J  mm.     u  and  ija.  lior>ktet».  highly  maEnilicd.    (Walsham.) 
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then  become  inspissated,  and  may  disappear,  or  be  converted  into  a  moriar- 
like  mass  with  calcification  of  the  wall  of  the  cyst.  The  symptoms  of  a  hy- 
datid cyst  are  those  of  pr«sure  on  surrounding  parts.  Suppuration  may  occur 
or  ruptuie  may  take  place;  in  the  latter  event  hydatid  urticaria  or  hydatid 
toxemia  may  ensue.  Hydatid  cysts  are  exceedingly  rare  m  the  United  States, 
and  are  most  common  in  Iceland  and  Australia.  Any  part  of  the  body  may 
be  attacked,  but  the  disease  is  most  common  in  the  iivcr,  lungs,  kidney,  and 
brain.  The  Ireatrntnt  is  excision  if  possible;  in  other  cases,  evacuation,  removal 
of  the  endocyst,  and  drainage. 

(4)  C^sts  of  degeneration  such  as  arise  in  tumois  require  no  special  com- 
men  I. 


CHAPTER  XIV. 

SKIN  AND  CUTANEOUS  APPENDAGES. 

Blastomycosis  is  an  infectious  disease  due  to  blastomycetes,  and  is  most 
commonly  found  in  the  skin  of  the  up])tT  extremities  and  face.  A  few  cases  of 
general  infection  have  been  reported.  In  morj>h<ilog)' the  organism  may  vary 
from  a  spherical  disk,  similar  to  a  red  blood  cell,  to  that  of  long  oblong  rods. 
It  is  surrounded  by  a  double  capsule,  inside  of  which  is  a  light  zone. 
The  center  or  protoplasm  may  contain  a  nucleus  or  sfKire-like  body,  vacuoles. 
and  granules.  Multijilication  in  the  tissues  takes  place  by  budding,  but 
upon  media  this  is  accomplished  also  by  the  development  of  long  segment- 
ing mycelia.  The  course  of  the  infection  is  usually  protracted,  often  extend- 
ing over  periods  of  ten  or  twelve  years.  Beginning  as  a  small  fia[mle  the  lesion 
becomes  pustular  and  discharges  a  glairy,  sticky  secretion.  The  ulcerating 
surface  gradually  enlarges  and  becomes  covered  with  soft,  friable  papillte. 
Tlie  margin,  one  of  the  characteristic  features,  is  raised,  indurated,  and  a  dusky 
red  in  color,  and  scattered  through  it  may.be  seen  small  miliary  abscesses. 
The  diagnosis  is  confirmed  by  microscopical  examination  of  the  pus.  The 
prirgHosis  is  giKxl,  provided  the  treatment  is  instituted  early,  when  a  cure 
may  be  expected  in  from  three  months  to  a  year.  The  Ireatmeiil  is  excision, 
or  when  this  is  not  possible,  the  continued  use  of  potassium  iodid  with  local 
j        antiseptics  and  the  Rontgen  ray  (Ricketts). 

\  A  boil,  or  furuncle,  is  an  acute  inflammation  of  a  limited  portion  of  the  skin 

and  subcutaneous  tissue  around  a  hair  follicle,  sweat  or  sebaceous  gland. 

Infection  is  commonly  due  to  the  staphylococcus  pyogenes  aureus.     Bright's 

disease,  diabetes,  and,  in  fact,  any  condition  which  lowers  the  general  resistance 

^^prcdispnsc  to  crops  of  boils.    A  boil  may  be  preceded  by  a  slight  wound  or 

^^b}>nision,  such  as  that  which  follows  shaving,  scratching,  or  irritation  from  a 

r     anMr  button,  but  in  many  instances  no  such  history  can  be  obtained.    Sccond- 

f       My  boils  are  caused  by  infection  of  surrounding  hair  follicles  by  organisms 

from  the  primary  boil. 

The  symptoms  arc  a  slinging  and  itching  sensation  due  to  the  formation 
of  a  small  red  jiimpic,  which  increases  in  size,  becomes  more  painful,  and 
forms  a  conical  elevation,  deep  red  in  color  and  very  tender.    Occasionally  the 
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process  extends  no  further  and  the  infiammation  gradually  subsides  without 
suppuration  (blind  binl).  As  a  rule  tiie  pain  and  swelling  increase,  the  color 
becomes  more  dusky,  and  a  pustule  forms;  this  ruptures  and  cxfxjscs 
a  "core,"  or  slough,  consisting;  of  a  necrotic  sebaceous  gland  or  hair  follicle. 
After  separation  of  the  slough  the  cavity  heals  by  granulation. 

The  treatment  is  hot  fomentations,  and  incision  when  maturation  occurs. 
Tonics  are  required,  and  calx  sulphurata,  grain  V^  t.  d.,  has  been  recom- 
mended to  hasten  maturation  and  hinder  the  formation  of  new  boils. 

Carbuncle  is  an  acute  inflammation  of  a  limited  jxirtion  of  the  skin  and 
subcutaneous  tissue  with  the  formation  of  multiple  sloughs.  Like  a  boil  it  is 
due  to  the  staphyliKoccus  pyogenes  aureus  and  occurs  in  individuals  whose 
general  resistance  is  dejircssed  by  diabetes,  Bright's  disease,  or  any  other  debili- 
tating condition;  in  fact,  a  carbuncle  is  a  boil  with  multiple  cores.  Carbuncles 
are  most  frequent  on  the  back.  na[>e  of  the  neck,  and  buttocks.  The  infection 
enters  a  hair  follicle,  reaches  the  subcutaneous  tissue  through  the  little  column 
of  fat  in  which  the  hair  follicle  ends,  then  spreads  laterally,  and  again  finds 
egress  through  columns  of  fat  {columna  adiposa)  to  the  surface,  thus  giving 
a  sieve-like  apix-anince. 

The  symptoms  at  the  outset  may  be  those  of  a  boil,  or  there  maybe  a  deep 
infiltration  of  the  subcutaneous  tissues.  In  either  event  the  process  spreads 
until  in  some  cases  it  reaches  the  diameter  of  six  or  more  inches.  All  the 
symptoms  of  acute  inflammation  are  present.  While  the  process  is  still  extend- 
ing, the  central  portion  becomes  more  soft  and  develops  numerous  pus- 
tules, which,  bursting,  uncover  grayish  sloughs,  so  that  at  this  stage  a  carbuncle 
resembles  a  sponge,  the  meshes  of  which  are  filled  with  pus  and  necrotic  tissue. 
Many  of  the  openings  coalesce  while  new  ones  are  forming  at  the  [)eriphery. 
In  a  favorable  case  the  inflammation  subsides,  the  sloughs  separate,  and  the 
cavity  heals  by  granulation.  The  constitutional  symptoms  are  those  of  septic 
intoxication,  septicemia,  or  pyemia.  Carbuncles  occurring  in  vascular  regions, 
such  as  the  face  and  lips,  are  more  serious  because  of  the  danger  of  septic 
phlebitis,  which  in  facial  cases  is  prone  to  spread  to  the  cavernous  sinus.  The 
mortality  of  facial  carbuncle  is  said  to  be  50  per  cent. 

The  treatment  is  excision  in  those  cases  which  are  seen  early  and  in  which 
the  carbuncle  is  favorably  situated;  the  wound  is  allowed  to  granulate  under 
antiseptic  dressings.  In  other  cases  the  honey-combed  mass  should  be 
opened  freely  by  crucial  incisions,  and  as  much  of  the  necrotic  tissue  as 
possible  removed  by  force|.«  and  scissors.  The  wound  should  then  be  disin- 
fected with  |)croxidof  hydrogen  and  bichlorid  of  mercury  solution,  1  to  1,000. 
and  dressed  with  warm  antiseptic  fomentations.    The  constitutional  treatment 
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PERFOHATIKG    ULCER  OF  THE   FOOT. 

A  davus,  or  com,  is  a  circumscribed  hypicrtrnphy  of  the  epidermis  associ- 
ated with  the  projection  into  the  skin  of  a  homy  plug  of  tht  same  malorial.  A 
caUosity  differs  from  a  com  in  the  absence  of  the  ingrowing  centra)  plug.  Corns 
arc  the  result  of  long  continuetl  pressure,  and  are  rarely  seen  except  on  the  feet. 
.K  hard  foffi  occurs  on  the  dorsal  surface  of  the  toes,  particuiarly  the  little  toe. 
Sojt  a>ms  are  found  between  the  toes,  where  they  become  sodden  from  the 
omstant  presence  of  moisture.  Both  varieties  arc  annoying  because  of  the 
pain  they  produce,  and  eitlicr  may  become  inflamed  and  suppurate. 

The  treatment  is  removal  of  pressure  by  the  wearing  of  well  fitting  shoes 
or  the  application  of  a  circular  com -plaster  of  felt.  The  com  itself  may  be 
removed  with  a  sharp  knife  after  the  parts  have  been  softened  by  soaking 
in  hot  water.  Any  existing  deformity,  e.g.,  hammer-toe,  should  be  corrected. 
Corns  may  be  treated  also  by  the  application  of  tincture  of  iodin,  silver  nitrate, 
or  salicylic  add;  the  first  and  second  may  be  used  in  a  pure  form,  the  last  in 
a  mixture  consisting  of  salicylic  acid  oi..  extract  of  cannabis  indica  gr.  x,  and 
collodion  oi.  These  apptitalions  may  be  used  daily  for  a  week  or  longer. 
UTicn  the  corns  are  between  the  toes,  the  ]>art  should  Ix  fre<iuenlly  washed, 
dried,  dusted  with  sterale  of  zinc,  and  the  toes  separated  by  cotton. 

Perforating  ulcer  of  the  foot  (»n<j/  perjorant)  is  most  frequently  seen  be- 
neath the  head  of  the  first  or  fifth  metatarsal  bone.  As  a  rule  a  com  or  callos- 
ity first  appears,  suppuration  takes  place  beneath  this,  and  a  sinus  results,  the 
opening  being  surrounded  by  thickened  epidermis;  the  sinus  deepens,  and 
if  allowed  to  progress  unchecked,  the  bones  and  joints  may  be  destroyed. 
The  di.scharge  is  scanty  and  pain  frequently  slight  or  absent.  The  cause  of 
perforating  ulcer  is  usually  anesthesia  of  the  sole  of  the  foot,  which  permits 
repeated  or  long  continued  irritation  without  the  individual's  knowledge. 
It  may  be  found  in  many  diseases,  conspicuous  among  which  are  leprosy, 
tabes  doisalis,  and  peripheral  neuritis  the  result  of  alcohol,  syphilis,  or  diabetes; 
it  may  result  also  from  injury  of  the  spinal  cord  or  ner\'es.  In  rare  instances 
it  may  follow  epithelioma,  a.  neglected  com,  or  other  purely  local  lesion,  and 
in  these  cases  pain  may  be  severe. 

The  treatment  is  relief  of  pressure  by  confining  the  patient  to  a  chair,  re- 
moval of  the  thickened  epidermis  after  poulticing  or  soaking  the  foot  in 
warm  water,  and  disinfection  and  drainage  of  the  sinus;  the  wound  may  then 
be  stimulated  by  balsam  of  Peru,  or  weak  solutions  of  silver  nitrate  or  ojp- 
pcr  sulphate.  Good  results  have  followed  stretching  of  the  tibial  or  the  plan- 
tar nerves.  In  recalcitrant  cases  the  ulcer  should  be  excised  and  necrotic 
l><>ne  removcfl.  When  the  fixit  is  extensively  involved  amputation  may  be 
necessary.  The  cause  of  tlic  condition  should,  of  course,  be  removed  if 
|xissible. 
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A  wart  (verruca)  is  a  papilloma  of  the  skin,  which  is  commonly  pigmented 
and  often  seen  on  the  bands  of  young  persons.  The  surface  may  be  smooth, 
cauliflowej-like,  or  homy  (warl-hom).  Warts  are  often  multiple  and  apjicar 
and  disapiwar  without  cause.  They  may  be  treated  by  daily  cauterization 
with  lactic,  chromic,  nitric,  or  glacial  acetic  acid,  or  by  excision. 

A  mole  is  a  ciraimscribed  hypertrophy  of  the  skin  and  is  usually  congen 
ilal,  pigmented,  and  covered  with  hair.  The  most  interesting  point  about  a 
mole  is  that  its  base  strongly  resembles  in  structure  an  alveolar  sarcoma;  in 
fact,  it  may  in  later  life  originate  such  a  growth,  usu.illy  of  the  melanotic 
variety.  Moles  so  situated  as  to  produce  disfigurement  may  be  excised; 
moles  which  are  spreading  rapidly  must  be  excised. 

Horns  (cornu  cutaneum)  are  dr>'  and  solid  outgrowtl«  from  the  skin  and  con- 
sist of  comified  epithelium.  They  sometimes  arise  from  warts  or  from  sebac- 
eous glands.     They  should  be  excised. 

Tuberculosis  of  the  skin  occurs  in  a  variety  of  forms  (macules,  papules, 
pustules,  tubercles),  many  of  which,  e.g.,  lichen  scrofulosum,  eczema  scrof- 
ulosum, etc.,  belong  strictly  to  a  work  on  dermatology.  Only  those  tul>er- 
culous  lesions  of  the  skin  which  more  particularly  concern  the  surgeon  will 
be  described  here. 

Tuberculosis  Ulcerosa  [tdthe  des  phlhisu{ues)  is  an  uncommon  form  of 
tuberculous  ulceration .  occurring  almost  exclusively  at  muco-cutaneous  junctions 
as  the  result  of  internal  tuberculosis.  The  ulcers  are  shallow,  generally  very 
p>ainful,  and  have  irregular  edges.  The  base  is  bathed  in  a  scanty  sero-puru- 
Icnt  discharge  and  occasionally  shows  miliary  tubercles.  The  treatment  is 
that  of  tuberculosis,  with  local  applications  of  silver  nitrate. 

Verruca  necrogenica  (anatomicnl  lubrrde,  bukher's  wart)  occurs  upon  the 
dorsal  surface  of  the  hand  of  pathologists,  surgeons,  butchers,  or  others,  as  the 
result  of  local  infection  with  the  tubercle  bacillus.  It  consists  of  a  warty-like 
mass  often  presenting  small  pustules.    The  trealmeni  is  e.\cision. 

Scrofuloderma  (tuberculous  gummata)  is  the  result  of  infection  of  the  skin 
or  subcutaneous  tissues,  and  consists  of  a  tuberculous  mass  of  variable  size, 
which  breaks  down  and  eventuates  in  an  ulcer.  These  luhfrculous  uicers 
have  bluish,  undermined,  irregular  edges,  and  are  often  covered  by  a  crust, 
under  which  may  be  found  pulpy  and  edematous  granulations.  Healed 
tuberculous  ulcers  are  characterized  by  puckering  or  inversion  of  the  skin. 
The  trealmaif  is  removal  of  the  congested  and  underminctl  skin  and  of  the 
edematous  granulations,  the  wound  being  packed  with  iodoform  gauze. 

Lupus  vulgaris  is  a  tuberculous  infection  of  the  skin,  rarely  beginning  after 
the  age  of  thirty,  and  most  freciuently  seen  upon  the  face,  particularly  the 
nose  and  diccks,  although  other  portions  of  the  body,  notably  the  extremities. 
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may  be  attacked.  The  disease  is  essentially  a  local  one,  although  generaliza- 
tion of  the  tubercle  bacilli  may  occur.  It  begins  as  a  pinkish  or  brownish- 
TtUow  nodule  (lupoma);  other  nodules  form,  usually  along  the  course  of  the 
blood  \'essels.  Thus  the  resulting  patches  are  often  irregular  or  serpiginous. 
Pain  is  absent  and  the  lesion  may  feel  firm  or  soft.  When  resolution  takes 
place  without  ulceration,  the  nodules  shrink,  producing  a  thin  scar  covered 
by  scaly  epithelium  (lupus  exjoliativus).  Ulceration  with  subsequent  cica- 
trization is  more  common,  the  periphery  breaking  down  as  the  older  por- 
tion* are  healing.  Ulceration  may  be  excessive  (lupus  exulcerans,  or  lupus 
exfdens).  or  there  may  be  a  tendency  towards  the  formation  of  exuberant  fun- 
goid granulations  (lupus  hypertrophkus).  The  disease  may  invade  adjacent 
mucous  membranes  or  destroy  adjoining  cartilage;  a  nose  thus  affected 
presents  a  "lopped-ofif"  appearance,  in  contradistinction  to  the  "sunken-in" 
nose  of  syphilis.  A  lupoid  uUer  is  irregular,  owing  to  the  fact  that  it  pro- 
gresses at  one  side  while  healing  at  the  other.  The  base  is  coveretl  by  "apple 
jelly"  granulations,  originating  a  sero-purulent  discharge  that  forms  a  thick 
brownish  crust.  The  margins  are  elevated  and  thickened,  and  contain  the 
lupoid  tubercles  or  consist  of  cicatricial  tissue.  The  surrounding  parts  are 
oMigested  and  yellowish-red  in  color,  and  adjacent  lymph  glands  may  be 
enlarged.  The  scar  resulting  from  the  healing  of  a  lupoid  ulcer  is  more  or 
less  puckered,  and  possesses  but  little  vitality,  reulccrating  on  the  slightest 
provocation. 

Diagaosis.— Lupus  erylhematosus  is  generally  regarded  as  non-tuberculous 

in  origin,  although  possessing  some  features  in  common  with  lupus  vulgaris. 

When  occurring  on  the  face,  the  usual  situation,  it  appears  as  a  symmetrical 

er)'thema,  which  has  been  likened  to  a  butterfly  with  outstretched  wings.    It 

tbcgins  after  puberty,  and  does  not  ulcerate,  but  is  attended  with  a  branny 

■desquamation,  the  scales  of  which  are  inspissated  sebum,  derived  from  plugs 

pwhich  distend  the  orifices  of  the  sebaceous  glands.     Although  ulieralion  is 

vejy  rare,  recovery  is  attended  by  the  formation  of  thin  cicatricial  tissue. 

fSyphiiUic  uUeralioH  may  be  attended  by  lesions  in  other  portions  of  the  body, 

bnd  the  history  of  a  chancre  may  be  obtained.    The  ulcers  are  deeper,  more 

Ipctensivc,  and  have  precipitous  or  undermined  e<lgcs.    They  begin  as  a  single 

Buint   of  ulceration,  instead  of  numerous  breaking  down  nodules,  and  the 

HLscharge  is  apt  to  be  more  copious  and  offensive.    The  ulceration  is  rapid, 

■Compared  with  lupus,  heals  under  syphilitic  treatment,  and  leaves  a  smooth, 

nrhite.  dcprc.Hse<l  scar,  in  contradistinction  to  the  puckered  yellowish  cicatrix 

■rf  lupus.     Epilhflioma  occurs  late  in  life  and  rarely  has  multiple  fKiints  of 

brigin;  it  is  indurated,  localized,  excavated,  and  often  painful;  and  it  presents 

Bvertcd  edges  which  show  no  tendency  to  heal.  J 
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Treatment. — The  gcntTal  heallh  should  be  attended  to,  and  the  X-ray  or 
the  Finsen  light  apphed  locally.  In  the  absence  of  the  apparatus  necessary 
for  ])hototherapy,  the  lesion  may  be  scarified,  e.xcised,  or,  after  thorough  cur- 
etting, cauterized  with  (he  actual  cautcr)'  or  chemical  caustics. 

Malignant  disease  of  the  skin  may  be  cither  cardnomatous  or  sar- 
comatous. 

Epithelioma  occurs  as  a  sujx-rficial  or  flat  form  and  as  a  deep  seated  or 
nodular  variety. 

Superficial  epithelioma  develops  primarily  as  yellowish-red  or  brownish 
patches  scattered  over  the  surface,  or  as  a  secondary  affection  attacking  warts, 
scars,  nevi,  fissures,  etc. 

Rodent  ulcer  (Jacob's  ulcer)  is  a  peculiar  form  of  superficial  epithelioma, 
almost  invariably  limited  to  the  upper  two-thirds  of  the  face.  It  occurs  in 
old  age,  and  begins  as  a  little  nodule  which  ulcerates.  The  ulcer  is  round, 
oval,  or  irregular,  with  indurated  everted  edges  and  a  smcx>th.  glossy,  pinkish 
surface;  the  discharge  is  slight,  ])ain  is  absent,  adjacent  lymph  glands  are  not 
involved,  metastases  do  not  occur,  and  the  general  health  i.s  unimpaired  except 
in  the  later  stages,  death  resulting  from  hemorrhage  or  from  the  local  destruc- 
tion of  important  organs.  The  disease  progresses  ver)'  slowly,  sometimes 
lasting  thirty  or  forty  years,  and  occasionally  cicatrizes  in  spots,  the  scars  later 
breaking  down.  The  ulcer  advances  princifyally  along  the  surface,  although 
in  the  later  stages  it  extends  deeply  and  destroys  everything  in  its  path, 
including  the  bones.  The  disease  may  originate  in  any  of  the  epidermal 
structures. 

Deep-seated  or  nodular  epithelioma  may  follow  the  suf)erficial  form,  or 
begin  primarily  as  a  nodular  growth  involving  the  whole  skin  and  invading 
the  subcutaneous  tissues.  Ulceration  occurs,  producing  an  irregular,  offensive, 
easily -bleeding  excavation,  with  an  indurated  base;  (lain  is  present  and  involve- 
ment of  the  l\Tnph  glands  and  metastases  occur.  These  growths  occur  most 
frequently  in  the  scalp,  forehead,  lips,  tongue,  penis,  scrotum,  labia,  back 
of  the  hand,  and  in  cicatrices. 

Lenticular  carcinoma  is  best  seen  as  recurrences  in  the  neighborhood  of  the 
following  amputation  of  the  breast;  it  is  alveolar  in  structure,  and  appears 
as  hard,  glistening,  reddish  or  brownish  nodules,  which  subsequently  ulcerate, 
invade  the  lymphatics,  and  destroy  life. 

The  treatment  of  carcinoma  of  the  skin  is  early  and  thorough  excision, 
together  with,  in  the  deep-seated  form,  the  adjacent  lymph  glands.  Caustics 
and  radio-therapy  should  never  be  employed  in  ojicrable  cases  of  deep-seated 
epithelioma.  Suix-rficial  e[)itheIioma.  conspicuou.sly  rodent  ulcer,  niay  be 
cured  by  the  X-ray  or  the  I'insco  light.    When  the  above  measures  cannot 
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be  carried  out,  cauterization  with  the  thernwKautery,  or  by  means  of  caustic 
psalcs  containing  potassium  hydrate,  chlorid  of  zinc,  or  arsenic,  may  be  used. 

Precatuerous  dertnatosrs  are  illustrated  by  the  sool-warls  which  precede  chim- 
ney-sweeps' cancer  of  the  scrotum;  by  the  dry,  thickened  skin,  often  covered 
with  an  acne-like  eruption,  which  precedes  the  tar-and-jmraffin  cancer  seen 
on  the  hands  and  forearms  of  those  who  work  in  coal  tar  and  parafTin;  and  by 

aiosis  smilis.  in  which  the  epidermis  becomes  thickened,  homy,  and  dis- 
col€)red.  In  this  connection  may  be  mentioned  the  white  [mtches  (leuko- 
plakia) which  occur  on  the  mucous  membrane  of  the  mouth,  and  which  are 
often   followed  by  epithelioma. 

Sarcoma  may  arise  from  the  connective  tissue  of  the  skin  or  occur  as  sec- 
ondary metastatic  nodules.  Moles  sometimes  form  a  starting  point  for  the 
melanotic  variety;  some  authorities,  however,  believe  that  the  majority  of  pig- 
mented growths  resulting  from  moles  are  carcinomatous.     Primary  sarcoma 

J  be  single  or  multi[)lc;  secondary  sarcoma  is  always  mutiiplc.  The  Ireal- 
is  excision  whenever  practicable;  in  the  melanotic  varietj'  the  neighboring 
lymph  glaiids  also  should  be  removed.  Amputation  may  be  required.  In 
tno()erable  cases  the  X-ray  and  Coley's  fluid  may  be  tried. 

Keloid  is  a  hyperplasia  of  scar  tissue,  classified  as  a  fibroma.  It  forms  a 
ped  up,  pinkish  mass,  often  covered  with  bright  red  vessels,  and  frequently 
"wtcnds  into  ilic  surrounding  skin  by  daw-like  projections,  hence  the  term. 
TheorrtiaiUy  a  distinction  is  made  between  trur  or  spontaneous  keloid  (mor- 

•en).  which  does  not  arise  from  a  scar,  and  false  keloid,  which  always 
t|irings  from  a  cicatrix.  The  belief  is  common  that  spontaneous  keloid  is 
alwa>'s  preceded  by  a  minute  scar  which  has  escaped  detection.  Keloid  occurs 
most  frequently  in  the  colored  race,  is  painless,  grows  slowly,  and  occasionally 
atrophies  in  old  age.  The  tre^ilnuml  is  most  unsatisfactory.  Excision  or  cau- 
ZAtion  is  folkiwcd  by  recurrence;  among  the  measures  for  which  success 
been  claimed  aa-  thyToid  extract  and  thiosinamin  given  internally,  and  the 
X-rayfi.  electrolysis  and  elastic  compression  applied  locally. 

A  sebaceous  cyst  is  due  to  occlusion  of  the  excretory  duct  of  a  sebaceous 
gland  by  dirt  or  inspissated  sebum.  It  is  rounded,  usually  I'irm  but  elastic, 
freely  movable  on  the  dce[)er  parts  unless  inflamed,  and  invariably  attached 
to  the  skin  at  one  (wint.  The  orifice  of  the  obstructed  duct  can  often  be  seen, 
and  occasionally  sebaceous  matter  can  be  expressed  from  it.  These  cysts  may 
be  found  wherever  there  are  sebaceous  glands,  but  are  most  common  on  the 
Kalp  (ufnj).  They  may  reach  a  large  size,  arc  often  multiple,  and  besides 
the  deformity  which  they  produce,  may  become  inflamed  and  suppurate. 
When  the  overlying  skin  ulcerates,  the  contents  putrefy  and  a  fetid  ulcer 
muUs;  this  hu  been  mistaken  (or  epithelioma  and.  indeed,  occasionally  under* 
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goes  carcinomatous  degeneration.  Calcification  sometimes  occurs.  When 
Ihe  sebum  projects  from  the  orifice  of  the  duct,  it  may  dry  and  gradually 
form,  by  addition  from  below,  a  sfbatctnis  horn.  The  Ireatmenl  is  enucleation 
after  incising  the  overlying  skin.  This  is  usually  very  simple,  unless  adhesions 
with  the  surrounding  parts  have  been  contracted  as  the  result  of  inflammatory 
changes.  If  any  of  the  cyst  wall  remains,  recurrence  is  apt  to  take  place. 
Some  surgeons  transfix  the  cyst,  and  after  emptying  it,  seize  the  cyst  wall 
with  hemostatic  forceps  and  tear  it  out.  Horns  and  ulcerating  and  inflamed 
cysts  should  be  excised. 

Onychia  {paronychia,  ungual  WhiUow,  run-arouttd)  is  an  inflammation 
of  the  matrix  of  a  nail,  usually  beginning  at  one  side,  and  frequently  followed 
by  suppuration  which  extends  beneath  and  around  the  semilunar  told  and 
loosens  the  nail.  It  is  an  affection  to  which  surgeons  and  nurses  are  peculiarly 
liable,  particularly  when  run  down  in  health.  The  treatment  is  removal  of  the 
loosened  portion  of  the  naU  and  disinfection  of  the  suppurating  focus,  together 
with  attention  to  the  genera!  health. 

Onychia  maligna  (Fig.  84)  is  a  condition  very  much  like  paronychia, 
ept  that  the  entire  matrix  is  involved  and  the  whole  nail  becomes  loosened. 
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Fig.  &t.— Onychia  malitna.    ( Moullin.) 

:  is  seen  most  frequently  in  badly  fed  children  with  perhaps  a  syphilitic  tain? 
The  treatment  is  removal  of  the  nail,  antiseptic  fomentations,  and  attention  to 
the  general  health. 

Onychogryposis,  or  hypertrophy  of  the  nails,  is  most  frequently  seen  in  later 
life;  it  commonly  affects  the  great  toe,  and  is  frequently  preceded  by  injury 
or  neglect.  The  nail  is  thickened,  ridged,  curved,  and  distorted.  The  treat- 
ment  is  trimming  of  the  nails  by  strong  scissors  or  bone  forceps,  or  removal  of 
the  entire  nail. 

Ingrowing  toe-nedl  UmychocryptoHs)  is  caused  by  narrow  shoes  and  by 
cutting  the  nail  at  the  comers  instead  of  straight  across.  The  edge  of  the 
nail,  usuaUy  tliat  of  the  great  toe,  is  buried  in  inflamed  or  ulcerating  soft 
parts  at  the  side  of  the  toe.    The  treatment  in  the  early  stages  is  the  in- 
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tirxluction  of  small  pieces  of  collon  or  gauze  beneath  Uic  nvergrowing  soft 
inrts,  the  use  of  square-toed  shoes,  and  trimming  the  nail  square  across; 
adhesive  plaster  may  l>e  so  arranged  as  to  press  the  skin  from  the  edge  of  the 
nail.  In  the  j)resence  of  ulceration  the  best  treatment  is  removal  of  a  wedged- 
shapcd  piece  of  tissue,  consisting  of  the  affected  third  of  the  nail  and 
ihc  luidcriying  matrix,  so  that  recurrence  cannot  take  place.  This  may  be 
done  under  local  anesthesia.  The  lips  of  the  wound  may  be  approximated 
by  suturc-s  placed  proximal  and  distal  to  the  nail. 

PUistic  surgery  in  its  broadest  sense  includes  all  n^ierations  for  the  correc- 
tion of  deformities,  the  filling  of  deficiencies,  and  the  removal  of  redundant 
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{'Isstic  operations  by  stretching  the  martfins  u(  skin. 
I  Ksmarch  anil  KowalziicJ 

(issue.  Plastic  operations  on  other  tissues  than  the  skin  (tenoplasty,  neuro- 
plnsty.  etc.),  and  plastic  operations  for  special  conditions,  e.g.,  hair-lip,  hyjM)- 
spadiiu.  etc.,  are  dealt  with  in  other  sections  of  the  b<x>k. 

Plastic  operations  for  cutaneous  defects  arc  performed  by  stretch- 
ing (Figs.  t(5  lu  83)  or  .sliding  (Figs.  89  to  93)  the  skin  about  a  wound,  by 
transplantation  of  pedunculated  flaps  (Figs.  94  to  97),  by  relaxation  inds- 
ions  (Pip.  98  and  99),  or  by  skin  grafting.  Success  depends  upon  strict 
aaepsis,  the  relief  of  all  tension,  thorough  freshening  of  the  parts  to  be  uniteiJ, 
and  the  pr>:rper  selection  of  cases;  the  debilitated,  the  syphilitic,  and  those  with 
infrcled  wounds  arc  unfit  for  such  ojjcrations. 
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The  use  of  pedunculated  (laje  fnini  near  or  distant  parts  is  illustrated  in  the 
various  methmls  of  rhinoplasty  (q.v.);  such  flaps  consist  of  the  entire  thickness 
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Plistic  operation!  by  sliding  flipj.    lEsmarch  ami  Kowaliicl 

■  the  skin,  should  be  about  one -sixth  larger  than  the  area  to  be  filled  in  order  to 
provide  for  shrinkage,  and  should  be  so  arranged  as  to  have  a  free  blood  sup- 
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ply  without  twisting  the  pedicle.    A  double  pedunculated  flap  may  be  em- 
plojred  for  certain  defects  (Fig.  100).    In  order  to  insure  its  viability,  a  flap  may 
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rUittic  oiwratioiiK  with  pcdunrtilalcfl  flaps.    I  Ksmarch 
and  KowalziK-) 

t>e  separated  from  the  underlying  tis.sues  by  oiled  .silk  until  it.s  .survival  is  as.suri'd, 
when  one  of  the  pedicles  may  t)c  divided  and  tiie  fl:i]>  Ininsfernrd  to  the 
defect. 
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Skin  grafting  is  the  use  of  entirely  (ictached  portions  of  skin  for  covering 
raw  surfaces.  Grafts  arc  best  taken  from  the  arm  or  thiRh  of  the  patient,  or 
from  friends.  Clrafts  from  the  luwcr  animals  are  rarely  satisfactorj'.  but 
those  from  a  recently  amjiulalcd  limb  have  been  successfully  employed. 


Kic.  98. 
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Fig.  ot. 

Plastic  opentions.    Incisions  to  relieve  temion.    (Esmarch 
anit  KowaliiK.) 

Wolf's  method  consists  in  outlining  the  flap  one-sixth  larger  than  the  area 
to  be  filled,  removing  all  fat  from  its  under  surface,  and  placing  it  in  the 
defect  where  it  is  held  by  the  pressure  of  the  dressings. 

Thiersch's  method  is  generally  used  for  fresh  or  granulating  surfaces. 


Kic.  loo— (Binnie.) 


After  the  raw  surface  has  been  disinfected  no  antisc|nic  should  be  used' 
Exuberant  granulations  arc  removed  with  a  sharp  curette  and  bleeding 
sto|)ped  by  pressure  with  hot  pads.  The  (jaris  from  which  the  grafts  are  to 
be  taken  should  be  sterilized  and  then  washed  with  salt  s«)luliun.    The  skin 
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is  stretched  by  pressure  with  the  hand,  and  a  long  strip  of  epidermis,  as  thin 
as  possible,  is  shaved  off  with  a  sharp  razor  (Fig.  loi).  The  graft  lies  on 
ihe  blade  of  the  razor  in  a  series  of  pleats  and  is  easily  slid  onto  the  raw  sur- 
face by  fixing  one  end  of  Ihe  graft  by  slight  pressure  and  carrying  the  razor 
close  to  and  parallel  with  tlie  wound  (Fig  102).  All  air  bubbles  should  be 
pressed  from  beneath  the  graft,  which  is  then  covered  with  strips  of  rubber 
tissue  or  silver-foil,  and  drj-  sterile  gauze.  The  wound  may  be  entirely  cov- 
ered with  such  grafts.  The  dressing  is  changed  at  the  end  of  a  week  unless 
infection  occurs. 

Reverdin's  method  is  jierformcd  by  lifting  a  small  portion  of  the  skin  with 
a  needle  and  removing  it  with  curved  scissors.    The  upper  layer  of  the  cutis 
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Thiersch's  akin  graftinE.     ( Esmarch  and  Kowatiite.; 


vera  should  be  included.  A  number  of  these  grafts  are  placed  on  the  granula- 
tions, raw  surface  downwards,  and  the  wound  dressed  as  in  the  Thiersch 
method.    These  grafts  at  first  apparently  disappear  owing  to  disintegration 

Lof  the  epidermis,  but  later  appear  as  bluish  white  spots,  from  which  the  epithelial 

r growth  proceeds  in  all  directions. 

Mangoldt's  method  consists  in  "scraping  the  sterilized  skin  with  a  razor, 
down  lo  tlic  papillary  layer,  and  spreading  the  mixture  of  epithelial  cells  and 
bliKid  thus  obtained  upr>n  a  clean,  bloodless,  non-granulating  wound." 

Mucous  membrane  from  man  or  animals  also  has  been  successfully 
trans[>lanlcd,  and  skin  has  been  used  to  take  the  place  of  mucous  mem- 
brane. When  flaps  are  used  for  the  latter  pur{x)sc,  the  skin  should  be 
hairless.    Thiersch  grafts  do  not  reproduce  hair. 


CHAPTER  XV. 

VASCULAR  STSTEM. 

THROMBOSIS. 

Tbrombosis  is  the  antemortem  intnvaacular  or  intncaidiac  dotting  of 
blood;  the  clot  is  oiled  a  thrombus. 

The  causes  of  thrombosis  in  the  order  of  thdr  importance  are, 
(i)  changes  i»  the  vessd  wo/b,  sudi  as  are  found  In  endarteritis,  pUe- 
bitis,  in  the  -last  stage  of  severe  infiammatians,  b  the  beginning  of  gan- 
grene, and  after  ligation  and  injuries  of  vessels;  (2)  changes  in  the 
blood,  such  as  occur  in  fevers,  septic  conditions,  and  after  large  hemor- 
rhages, which  increase  coagulability  owing  to  the  presence  of  fibrin 
ferment;  (3)  slowing  oj  the  blood  current,  which  may  be  due  to  a  dimin- 
ution in  the  calibre  of  the  vesseb,  cardiac  weakness,  or  to  prolonged  mainte- 
nance of  the  horizontal  position,  e.g.,  during  fevers  and  after  operations. 
Thrombosis  is  most  frequent  in  the  veins  owing  to  the  slower  circulation  and 
the  presence  of  valves.  Slowing  of  the  circulation  alone,  without  either  of 
the  other  factors,  will  not  cause  thrombosis,  in  fact,  a  vessel  may  be  ligated  at 
two  points  without  coagulation  taking  place  for  a  long  time  between  the 
ligatures. 

The  nature  of  the  thrombus  depends  upon  whether  it  is  formed  stowly 
from  a  moving  current  of  blood  (white  thrombus)  or  is  the  result  of  complete 
stasis  {red  thrombus).  The  white  thrombus  is  composed  of  gradually  dep)OS- 
ited  white  corpuscles  and  fibrin;  when  a  considerable  number  of  red  cor^ 
pusclcs  enter  into  its  formation  it  b  called  a  mixed  thrombus.  The  clot  which  is 
first  formed  (primary  thrombus)  may  gradually  extend  by  subsequent  addi- 
tions (secondary  thrombus)  in  the  direction  of  the  blood  current  for  a  variable 
distance. 

The  results  of  thrombosis  in  a  small  vein  may  not  be  apparent  owing  to  the 
activity  of  the  collateral  circulation;  in  a  large  vein  the  obstruction  causes 
venous  congestion  and  edema;  in  an  artery  there  may  be  ischemia,  and  in  the 
absence  of  collateral  circulation,  gangrene.  The  thrombus  may  (a)  eictend 
in  the  direction  of  the  blood  current  until  the  first  collateral  branch  is  reached, 
where  its  u])pcr  portion  may  be  washed  away  as  an  embolus;  (b)  it  may  become 
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organized  and  converted  into  fibrous  tissue;  (c)  it  may  become  canalized, 
reestablishing  the  circulation;  (d)  it  may  liquefy  and  reenter  the  circulation, 
which  in  a  septic  thrombus  would  result  in  pyemia;  and  (e)  it  may  become 
calcified,  a  process  which  is  most  frequent  in  varicose  veins  (pklebolilh). 

The  symptoms  and  treatmtnl  of  arterial  thrombosis  are  discussed  on  p.  T04, 
those  of  vcnrius  thrombosis  under  phlcbilb. 

EMBOLISM. 

EroboUsm  is  the  sudden  blocking  of  a  blood  vessel  by  a  foreign  body  (embo- 
lus) which  has  been  brought  by  the  blood  stream  from  some  more  or  less  dis- 
tant part.  Emixili  are  usually  detached  portions  of  thrombi,  but  they  may  be 
vegetations  from  the  valves  of  the  heart,  detached  atheromatous  plates,  fat  glob- 
ules, air  bubbles,  portions  of  tumors,  cells 'from  some  of  the  normal  structures 
of  the  body,  masses  of  bacteria,  or  parasites,  such  as  the  scolices  of  the  echino- 
oocctis  and  the  filaria  sanguinis  hominis.  The  lixlgmcnt  of  an  embolus 
depends  on  its  origin.  Those  arising  in  the  area  drained  by  the  portal  vein 
lodge  in  the  liver;  those  arising  in  the  general  venous  circulation  pass  through 
the  right  heart  and  lodge  in  the  lungs;  and  those  from  the  left  heart  or  aorta 
may  lodge  in  any  portion  of  the  body.  They  cause  symptoms  when  they 
block  a  large  artery,  or  a  terminal  arter)-  (those  having  no  collateral  anastomo- 
sis, except  capillary,  with  adjacent  arteries),  such  as  occurs  in  the  brain,  spleen, 
kidney,  and  lung. 

The  effects  of  embolism  depend  upon  the  size  and  seat  of  the  embolus,  and 
ujKin  whether  it  is  aseptic  or  septic,  but  they  are  always  sudden  in  onset.  A 
large  embolus  lodging  in  the  pulmonary,  the  middle  cerebral,  or  in  a  coronary 
artery  may  cause  sudden  death;  in  the  central  artery  of  the  retina,  blindness; 
and  in  the  princijKil  arter)'  of  a  limb,  gangrene.  The  lodgment  of  an  a.septic 
cmlK)lus  is  followed  by  the  formation  of  a  thrombus,  and  the  mass  may  un- 
dergo the  changes  already  described  under  thrombus.  The  parts  beyond 
the  embolus  tiecome  anemic,  but  if  there  is  an  elhcienl  collateral  circulation 
the  anemia  may  disapjKar  and  no  harm  result.  If  an  aseptic  embolus  blocks 
a  terminal  artery  or  one  with  a  (loor  collateral  circulation,  the  part  beyond 
becomes  gangrenous;  in  organs  with  terminal  arteries  this  area  is  called  an 
infarct,  and  is  wedge-shaped  with  the  base  towards  the  periphery  of  the  organ. 
The  infarct  may  remain  bloodless  [white  or  anemic  injarct).  or  it  may  become 
■urchargrd  with  blood  owing  to  venous  reflux  (red  or  hemorrhagic  injarct). 
In  citlicr  case  subse<iuent  organization  occurs  and  the  area  remains  as  a  scar, 
which  may  be  pigmented  in  the  hemorrhagic  infarct,  or  calcilied,  especially 
in  the  lungs;  occasionally  infarcts  in  the  brain  form  cysts.    If  the  emlx>lus  is 
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septic  the  infarct  undergoes  moist  septic  gangrene  or  forms  an  abscess  {metas- 
tctic  abscess).  The  same  result  may  follow  when  an  aseptic  infarct  is  subse- 
quently infected.    Emboli  of  tumor  cells  cause  secondary-  or  metastatic  growths. 

The  trealmenl  of  embolic  gangrene  has  already  been  discussed.  Massage 
is  dangerous  in  either  thrombosis  or  embolism.  Removal  of  an  embolus  in 
an  accessible  region  is  possible.  After  operations  involving  veins,  e.g.,  for 
hemorrhoids,  varicocle,  varices  of  the  leg,  and  venous  tumors,  rest  should 
be  enforced  and  undue  handling  avoided,  because  of  the  danger  of  em- 
bolism. 

Air  embolism  may  occur  during  the  administration  of  an  intrauterine  douche 
after  labor,  during  intravenous  infusion,  and  especially  during  operations  at  the 
base  of  the  neck  when  the  veins  are  gaping  from  pathological  change,  anatom- 
ical disposition,  or  the  result  of  traction.  The  amount  of  air  which  might  be 
introduced  into  a  vein  by  the  ordinary  hypodermic  syringe  would  probably 
be  insufScient  to  cause  serious  trouble.  It  is  necessary  that  a  large  amount 
of  air  be  introduced  suddenly. 

The  symptoms  are  a  gurgling  sound  due  to  the  sucking  of  air  into  the  vein, 
extreme  pallor  or  lividily  of  the  face,  marked  acceleration  and  then  cessation 
of  the  pulse  and  res]>irations,  and  occasionally  a  gurgling  soimd  over  the  heart. 
There  may  be  convulsions  preceding  death,  which  usually  takes  place  within 
a  few  minutes,  although  it  may  be  postponed  for  several  hours  or  even  days. 
The  cause  of  these  symptoms  is  overdistention  of  the  right  heart  and  the  |iul- 
monary  vessels  with  air. 

The  treatment  is  immediate  pressure  on  the  wounded  vein  to  prevent  the 
further  entrance  of  air.  Blood  may  be  withdrawn  from  a  vein  of  the  arm  to 
relieve  the  distention  of  the  heart,  cardiac  stimulants  given  subcutaneously, 
and  artificial  respiration  jK-rformed.  Puncture  of  the  right  auricle  with 
an  aspirating  needle  has  been  proposed. 

Fat  embolism  may  follow  injuries  of  fatty  tissue  in  any  part  of  the  body. 
but  is  most  frequent  after  fractures  of  long  Ijones.  As  with  air.  it  is  probable 
that  a  large  quantity  of  fat  must  be  introduced  into  the  circulation  in  a  short 
time  in  order  to  produce  serious  symptoms,  indeed  a  small  quantity  of  fat  is 
normally  present  in  the  blood.  The  symptoms  are  similar  to  those  pro- 
duced by  other  forms  of  emboli.  The  fat  is  washed  through  the  right  heart 
to  the  lungs,  where  it  fdk  tlie  vessels,  producing  sudden  death,  or  if  the  quan- 
tity be  smaller,  severe  pain,  dyspnea,  rapid  pulse,  hurried,  shallow  respirations, 
cyanosis,  and  sometimes  hemoptysis.  At  the  onset  the  temjjcrature  is  apt  to  be 
subnormal,  but  later  it  ascends.  The  physical  signs  are  at  first  indefinite; 
there  may  be  a  normal  percussion  note,  restriction  of  the  respiratory  c:tcursion , 
and  coarse  rales;  if  the  jiaticnt  survives,  the  later  signs  are  those  of  consolidation 


II  the  oil  globules  are  forced  through  the  pulmonary  capillaries,  there  may  be 
fat  in  the  urine  or  total  suppression  of  urine,  and  symptoms  of  embolism  of  the 
brain  (convulsions,  paralysis,  coma.  etc.).  Unlike  embolism  due  lo  blood  clot. 
which  is  usually  postponed  for  a  week  or  longer  after  an  operation  or  injury,  fat 
embolism  commonly  occurs  within  36  or  72  hours.  This  fact  distinguishes 
it  likewise  from  shock,  which  immediately  follows  an  injury. 

In  order  to  prevent  this  accident,  injuries  of  fatty  tissues  should  be  kept 
at  rest,  and  if  there  is  much  tension,  the  result  of  accumulation  of  wound  fluids, 
stitches  should  be  removed  or  incisions  made.  The  treatment  of  the  condi- 
tion itself,  in  the  acute  cases,  is  external  heat,  cardiac  stimulants,  and  artificial 
respirati<jn.  The  wound  should  always  be  opened  to  prevent  the  fresh  en- 
trance of  fat  into  the  circulation.  The  later  treatment  is  that  of  the  compli- 
cations. 

THE  HEART  AND  PERICARDIUM. 

Overdistention  of  the  heart  with  blood,  the  result  of  acute  pulmonary  af- 
fections, or  with  air  which  has  been  aspirated  into  the  heart  through  a  wound  in 
one  of  the  veins  at  the  base  of  the  neck,  has  been  treated  by  tapping  the  cavity 
of  the  heart.  As  the  right  auricle  suffers  most  from  this  overdistention  owing 
to  the  thinness  of  its  walls,  it  is  selected  for  puncture  {paracentesis  auriculi). 
The  needle  may  be  introduced  in  the  third  intercostal  space  at  the  right  edge 
of  the  sternum  and  pushed  directly  backwards.  It  traverses  the  anterior  edge 
of  the  right  lung  and  the  pericardium  before  reaching  the  auricle.  The  op- 
rtution  is  attended  with  the  danger  of  a  fatal  hemorrhage  and  should  rarely, 
if  ever,  be  iierformcd. 

Wounds  of  the  heart  may  be  produced  by  penetration  from  without,  e.g.. 
by  gunshot  or  stab  wounds,  fractured  ribs,  or  by  foreign  bodies  from  the  esoph- 
agus, stomach,  or  bronchus.  The  heart  may  burst  as  the  result  of  blunt 
force  to  the  thorax  or  epigastrium,  and  it  may  rupture  spontaneously  (dis- 
ease of  the  myocardium  or  coronary  artery,  neoplasms,  gummata,  echinococci, 
abscess,  aneurysm,  etc.). 

The  symptoms  are  those  of  acute  anemia  or  of  compression  of  the  heart, 
depending  upon  whether  the  blood  escapes  into  pleural  cavity  or  externally,  or 
Uf>on  its  retention  in  the  pericardium.  Occasionally  the  patient  may  walk 
or  even  run  for  a  considerable  distance  before  falling  to  the  ground.  When 
the  bl(X)d  escapes  into  the  pleural  cavity  there  will  be.  in  addition  to  the  symp- 
toms of  anemia,  the  signs  of  a  pncurao-hemo-thorax.  Palpation  may  detect 
the  apex  beat.  A  splashing  sound  indicates  blood  and  air  in  the  pericardium. 
A  whizzing  soun<l  due  to  the  presence  of  air  in  the  pericardium  also  is  described. 
In  some  rases  a  friction  sound  may  be  heard,  in  others  a  bruit  not  unlike 
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that  lit-ard  over  an  aneurysm.  The  heart  is  apt  lo  be  irregular  and  in  many 
cases  the  pulse  is  below  loo.  When  the  bl<;Kid  is  confined  ui  the  pericardium, 
the  pulse  is  exceedingly  feeble  and  the  apex  beat  can  neither  be  felt  nor  heard. 
There  may  be  a  splashing  sound  disapjx;aring  with  the  filling  of  the  pericar- 
dium, at  which  time  the  area  of  precordial  dulncss  will  be  vastly  increased. 
The  patient  is  unconscious,  but  the  senses  reluni  on  providing  an  exit  for 
ilic  blood.  Death  is  instantaneous  in  alx>ut  i8  per  cent,  of  the  cases,  but  an 
individual  may  exist  for  hours  or  even  days  with  a  wounded  heart,  and  indeed 
in  from  7  to  10  jx-r  cent,  of  the  cases  the  wound  heals  and  the  fiaticnt  actually 
recovers. 

The  diagnosis  is  not  always  easy.  The  only  safe  procedure  in  doubtful 
cases  presenting  a  wound  in  the  region  of  the  heart  is  to  enlarge  the  wound, 
ascertain  if  it  penetrates  the  chest  wall,  and  if  there  be  symptoms  of  hemor- 
rhage or  "heart  tamponage, "  to  explore  the  pericardium  and  the  heart. 

The  treatment  is  suture  of  the  heart.  An  anesthetic  should  always  be 
employed  unless  the  patient  be  unconscious.  The  heart  may  be  exposed 
cxtrapleurally,  but  the  pleura  is  usually  wounded  by  the  vulnerating  instru- 
ment, and  the  patient's  condition  is  not  such  as  to  sustain  an  operation  pro- 
tracted by  a  small  o]x-tiing  in  the  chest  wall  and  by  the  careful  manipulations 
necessary  to  avoid  the  pleura.  An  atypical  osteopliistic  flap  with  the  base 
towards  the  .sternum,  either  in  the  right  or  left  breast  according  lo  indications, 
and  including  as  many  ribs  as  may  be  necessary  for  proper  exposure,  usually 
from  two  to  four,  will  Ix:  indicated  in  most  of  the  cases.  The  wound  in  the 
pericardium  is  enlarged  and  the  blc-eding  from  the  heart  controlled  by  a  finger. 
The  sutures  may  be  of  silk  or  catgut,  introduced  by  means  of  a  curved,  intes- 
tinal needle.  A  continuous  suture  may  be  appUed  more  rapidly  than  an 
interrupted  and  presents  fewer  knots  on  the  surface  of  the  heart.  The  heart 
may  be  steadied  by  the  fingers,  by  forceps,  or  by  sling  sutures.  After  remov- 
ing the  blood  from  the  fx-ricardium  and  pleura,  these  cavities  may  be  closed, 
or  if  thought  advisable,  drainage  may  be  introduced.  We  have  once  success- 
fully sutureci  a  wound  of  the  heart  and  have  notes  of  100  cases,  of  which  44 
per  cent,  recovered. 

Massage  of  the  heart  has  been  employed  for  collapse  occurring 
during  the  administration  of  an  anesthetic,  the  heart  being  exposed  by 
thoracotomy,  or  nmnipulated  through  the  diaphragm  after  opening  the  abdo- 
men. Of  twenty-eight  cases  collected  by  Keen,  four  were  saved.  Cardiac 
ma.ssage  may  be  i)crformcd  also  by  making  rhythmical  pressure  (60  per 
minute)  over  the  third,  fourth,  and  fifth  costal  t-artilages  on  the  left  side.  In 
all  cases  it  is  imjxirtant  lo  maintain  the  respirations  and  the  bixlily  heat  by 
artificial  means. 
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Pericarditis  is  caused  by  contusions  or  wounds;  infectious  diseases,  such 
as  pyemia  or  septicemia,  rheumalism,  tuberculosis,  and  pneumonia;  and  by 
the  extension  of  infectious  processes  in  the  neighborhoo<i  of  the  pericardium. 
The  nature  of  the  primary  infection  determines  the  character  of  the  micro- 
organism found.     Primary  pericarditis  is  very  rare. 

The  symptoms  are  often  masked  by  those  of  the  illness  which  it  complicates 
and  the  condition  is  frequently  overlooked.  There  are  dyspnea.cough,  fever, 
leukocytosis,  smidl  weak  pulse,  occasionally  the  pulsus  paradoxus,  frequently 
delirium,  pain  and  tenderness  over  the  heart,  pain  radiating  down  the  left  arm 
or  into  the  epigastrium,  and  a  friction  sound  disappearing  as  the  sac  fills 
with  effusion.  In  i>ericardial  effusion  the  precordial  dulness  increases  and 
becom<-s  pear-shaped,  the  (jrecnrdium  bulges,  the  cardiac  sounds  become  faint 
wd  distant,  and  there  may  be  aphonia  and  dysphagia;  the  right  border 

cardiac  dulness  becomes  convex,  the  cardiohepatic  ajigle  changes  from  a 
right  to  an  obtu.se  angle;  dulness  may  extend  up  to  the  second  interspace, 
llir  aficx  heat  is  above  the  lower  hounilary  of  dulness  or  is  absent;   dul- 
ness in  the  fifth  right  interspace  close  to  the  sternum  (Ratch's  sign)  may  be 
irreent;  percussion  ri-vcals  flatness  with  marked  resistance;  an  area  of  dul- 
with   bronchial  breathing  near  Ihc  angle  of  the  left  scapula  (Bam- 

•grr's  sign)  may  be  present,  as  may  also  Ewarfs  sign,  in  which  the  first 
is  separated  from  the  clavicle  so  that  the  former  may  be  pal|xitcd  its  entire 
length.  If  the  fluid  becomes  purulent,  there  may  be  intermittent  fever  and 
edema  of  the  chest  wall.  Kxploralory  puncture  will  confirm  the  diagnosis 
The  most  common  conditions  for  which  pericardium  effusion  is  mistaken 
arc  dilatation  of  the  heart,  pleural  cfTusiims,  and  pneumonia.  When  the  f)ain 
is  referred  to  the  abdomen,  such  conditions  as  appendicitis,  perforation  of  the 
intestine,  and  acute  gastritis,  may  be  simulated. 

Tlie  treatment  of  pericarditis  is  medical  unless  the  pericardial  sac 
liccomes  so  distended  with  serous   fluid   as   lo  cause  serious  symptoms,  or 

less  the  sac  Ijecomes  distended  with  pus  (pynptritariditis.  or  cmpyana  oj 
pcritnrdium).  In  the  former  case  asftiralion.  or  paracentesis  pericardii. 
should  be  performed,  the  needle  being  introduced  in  the  fourth  or  fifth 
left  intcrsfiace  dose  to  the  e<lgc  of  the  sternum,  so  as  to  avoid  the  pleura 
and  internal  mammary  artery  (LeConte).  If  no  fluid  is  withdrawn,  the 
die    may    l)e   cntcrcti    in    the   fifth   intercostal    sjiace,   two    inches    from 

ic  left  Ixirder  of  the  sternum.     Never  should  the  puncture  be  made  at 
spot   where  friction  is  heard,  or  where  the  heart  sounds  are  very  dis- 

ct.     In  pyopcrirarditis  the  diagnosis  should  first  be  confirmed  by  explora- 

iry  puncture.     The  treatment  will  then  depend  upon  the  condition  of  the 

ticnt.     If  the  |>aticnl  ui  tinable  to  stand  a  general  anesthetic,  the  tissues 
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should  be  infiltrated  with  Schleich's  fluid,  and  an  incision  made  in  ihc  fourth 
or  fifth  intercostal  space,  beginning  at  a  point  one  inch  from  the  sternal 
border  and  e.xten<ling  to  a  point  an  inch  within  ihc  nipple  line.  This 
avoids  the  internal  mammary  artery,  which  runs  [larallel  wilh  and  a  half 
inch  external  to  the  edge  of  the  sternum,  but  may  injure  the  pleura;  the  two 
layers  of  pleura,  however,  are  frequently  adherent  at  this  ix)int  in  pyopericar- 
ditis,  and  the  wound  will  be  of  no  consequence.  The  pericardium  is  incised 
and  a  rubber  drainage  tube  inserted.  When  a  general  anesthetic  is  employed 
a  [X)rtion  of  the  fourth  or  fifth  costal  cartilage  may  be  resected  close  to  the 
sternum,  ligating  the  internal  mammary  vessels  if  nccessar>'.  Roberts  advises 
turning  up  a  flap,  consisting  of  the  fourth  and  fifth  costal  cartilages,  the  soft 
tissues  of  the  third  interspace  being  used  as  a  hinge.  Irrigation  with  salt 
solution  may  be  cautiously  used  for  the  removal  of  clots  or  masses  of  fibrin. 

Cardiolysis  is  a  resection  of  varying  amounts  of  bony  tissue  (ribs  and 
sternum)  in  order  to  unfetter  a  heart  bound  to  the  chest  wall  by  chronic 
mediastinopcricarditis,  which  manifests  itself  by  dyspnea,  ascites,  and  other 
symptoms  of  cardiac  insufficiency,  together  with  systolic  retraction  of  the 
intercostal  spaces,  retraction  of  the  lower  lateral  and  lower  posterior  por- 
tions of  the  chest  (Broadbenfs  sign),  diastolic  shock  or  rebound,  absence 
of  respiratory  movements  in  the  epigastrium,  pulsus  paradoxus  (KuismatiT s 
sign),  and  diastolic  collapse  of  the  cervical  veins  {Friedreich's  sign).  In  the 
few  cases  in  which  this  operation  has  been  performed  the  results  have  been 
gratifjnng. 

THE  VEINS. 

Phlebitis,  or  inflammation  of  a  vein,  may  be  acute  or  chronic. 

Acute  phlebitis  is  caused  by  inflammatory  affections  in  Ihc  neighborhood 
of  a  vein  (periphlebitis),  injuries,  primary  thrombosis  (thrombophlebitLi),  varix, 
and  by  such  constitutional  affections  as  rheumatism,  gout,  and  the  infectious 
fevers.  Acute  phlebitis  of  the  iliac  and  femoral  veins,  usually  the  left,  is 
sometimes  encountered  after  aseptic  abdominal  operations;  the  cause  is  not 
known.  In  phlebitis  the  vessel  walls  are  inflamed  and  thickened  and  throm- 
bosis (p.  200)  usually  occurs.  The  thrombus  may  ultimately  be  absorbed, 
or  it  may  become  organized,  obliterating  the  vein;  in  the  latter  event,  calci- 
fication may  occur  and  a  phkbolith.  or  vein-stone,  be  formed.  If  the  throm- 
bus is  invaded  by  bacteria  (injulivc  phlebitis)  it  softens  and  forms  an  abscess, 
or  is  washed  away  by  the  blood  stream  as  septic  emboli,  thus  causing  pyemia. 

The  symptoms  are  pain  and  tenderness  along  the  vein,  which  may  be  felt 
as  a  firm  cord  when  the  vein  is  superficial;  the  overlying  skin  is  congested  and 
there  may  be  edema  in  the  region  distal  to  the  thrombus;  fever  is  usually  pres- 
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ent.  Suppuration  discloses  itself  by  the  usual  signs  of  pus  formation,  and 
dislodgmcnl  of  septic  emboli  gives  the  symptoms  of  pyemia. 

The  treatment  is  absolute  rest  in  the  recumbent  posture  to  lessen  the  force 
of  the  circulation  and  prevent  the  detachment  of  emboli,  elevation  of  the  part, 
and  the  application  of  catapla'Sma  kaoUni,  lead-water  and  laudanum  or  other 
evaporating  lotion,  or  equal  parts  of  ichthyol,  belladonna,  mercury,  and  lanoUn. 
Any  constitutional  disease  should  receive  attention,  and  massage  of  all  vari- 
eties carefully  avoided  until  the  clot  has  become  organized  or  absorbed  (six 
to  eight  weeks),  when  gentle  ffflssive  motions  and  light  frictions  may 
V>e  employed  to  hasten  absorption  of  the  edema.  An  elastic  bandage 
should  be  worn  for  the  same  purpose.  In  infective  thrombophlebitis  the 
involved  vein  should  be  excised  if  possible;  in  other  cases  the  vein  should  be 
opened  and  disinfected  and  a  ligature  placed  between  the  area  of  inflammation 
and  the  heart  in  order  to  prevent  pyemia,  thus  in  thrombosis  of  the  lateral 
sinus  due  to  otitis  media,  the  internal  jugular  vein  should  be  tied  in  addition 
to  the  ofjcning  and  disinfection  of  the  sinus. 

Chronic  phlebitis,  or  phlebosclerosis,  is  a  condition  similar  to  arterioscle- 
rosis. The  vein  walls  arc  thickened  as  the  result  of  acute  inflammation,  or  of 
overdistention,  e.g.,  in  varicose  veins  or  other  forms  of  obstruction.  Like 
arteriosclerosis  it  may  be  widespread  as  the  result  of  such  conditions  as  syph- 
ilis, gout,  alcoholism,  etc.    The  treatment  is  that  of  the  cause. 

Varix  (varicose  veins,  phlebectasia)  is  an  elongated,  permanently  dilated 
vein  with  thickened  walls.  The  condition  is  most  frequently  seen  in  the  in- 
ternal and  external  saphenous  veins  of  the  leg  (Fig.  103),  and  it  is  with  the 
affection  in  the  leg  that  we  shall  deal  at  the  present  time,  other  manifestations 
of  this  abnormality,  such  as  varicocele  and  hemorrhoids,  being  discussed  in 
other  sections  of  the  book. 

The  causes  of  varijc  are,  (i)  weakness  oj  the  walls  of  the  veins;  (2)  relarda- 
turn  oj  the  venous  circulation,  e.g.,  by  cardiac  or  pulmonary  disease,  prolonged 
standing,  and  obstructions,  such  as  garters,  tumors,  pregnant  or  displaced 
uterus,  etc.;  (3)  compensatory  dilalalion,  such  as  occurs  in  the  superficial  veins 
of  the  leg  when  the  deep  veins  are  blocked;  and  (4)  an  abiwrtnal  opening  he- 
twem  an  artery  and  vein,  such  as  occurs  in  aneurj'smal  varix.  The  condition 
is  frequently  present  in  youth,  but  usually  gives  no  trouble  until  middle  life 
is  reached.  Women  are  more  liable  to  varix  than  men  owing  to  the  influ- 
ence of  pregnancy. 

FathoUigitfiUy.  in  addition  to  tl)e  lengthening,  dilatation,  and  tortuosity, 
the  wnlls  arc  thickened  as  the  result  of  chronic  inflammation,  and  occasionally 
caldtication  occurs.  As  the  result  of  the  dilatation,  the  valves  become  incom- 
petent, thus  adding  to  the  tendcnc}-  to  stasis.    Owing  to  the  slow  circulation 
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thrombosis  and  |>hlebitis  may  occur,  resulting  in  some  cases  in  spontaneous 
cure.  The  limb  is  usually  edematous,  and  the  subcutaneous  tissues  may  be- 
come hyperplastic  and  sometimes  so  greatly  thickened  as  to  resemble  elephanti- 
asis.    The  overlying  .skin  is  often  thickened,  pigmented,  and  eczcmatous,  and 


Fio.  loj.— VaricoM  vein*  and  varicose  leg  ulcer.    (Terrier  and  Alglave.) 


inflammation  and  ulceration  are  very  frequent.  Pouch-like  dilatations  of 
the  veins  arc  sometimes  openetl  by  injury,  or  rupture  spontaneously,  often 
causing  an  alarming'and  sometimes  a  fatal  flow  of  blood  before  the  proper 
treatment  (pressure  and  elevation)  is  applied. 
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The  treatment  may  be  palliative  or  radical.  Palliative  treatment  consists 
in  removal  of  the  cause  if  fx»sible,  gentle  massjip',  the  application  of  an  clastic 
stocking  or  bandage,  attention  to  the  general  health  including  any  complicat- 
ing cardiac  alTections,  and  the  relief  of  constipation.  The  radic^il  treatment,  or 
operation,  is  followed  by  the  best  results  in  a  unilateral  circumscribed  varicosity. 
In  addition  to  these  cases,  operation  is  indicated  when  there  are  thin  walled 
diverticula  which  threaten  to  burst;  when  elastic  compression  is  not  tolerated; 
when  ulcers  or  eczema  refuse  to  heal;  when  there  is  great  pain;  when  throm- 
bosis occurs;  when  portions  of  the  varix  are  situated  over  the  crest  of  the  tibia, 
where  as  the  result  of  injury  they  may  rupture  or  become  inflamed;  and 
when  the  valves  arc  markedly  incom|X'tenl  as  shown  by  an  impulse  on  coughing, 
or  by  rapid  filling  of  the  vein  from  above  after  it  has  been  emptied.  Exclud 
ing  the  general  condition  of  the  patient,  operation  is  contraindicated  when  the 
^•ariaisity  is  comjiensatory  to  thrombosis  of  the  deep  veins,  as  this  would  lead 
to  pcrmonent  edema.  Exdsion  is  the  best  ojjeralion  when  practicable.  In 
some  cases  this  necessitates  an  incision  extending  from  the  sa[)henous  0]x:ning 
to  the  ankle,  or  better  a  succession  of  incisions,  the  vein  being  readily  enu- 
cleated beneath  the  skin  lying  between  the  cuts.  Phelps  uses  multifile  liga- 
tures (tliirty  or  forty).  Trcndclatbtirg,  believing  that  the  varicosity  is  due  to 
the  long  column  of  blood  which  the  veins  of  the  leg  must  support,  breaks  this 
column  by  excising  about  four  inches  of  the  internal  saphenous  vein  at  the  junc- 
ture of  the  middle  and  lower  thirds  of  the  thigh.  The  latest  statistics  for  this 
^ operation  (Goerlich)  show  that  79  per  cent,  were  symptomatically  cured  or 
Wslly  improved,  although  the  varicosities  recurred  in  about  half  the  cases. 
Schftif  encircles  the  leg  with  an  incision  at  the  junction  of  the  upper  and 
middle  thirrls,  lies  all  visible  veins,  and  sutures  the  wounji. 

Venesection,  or  phlebotomy,  is  the  opening  of  a  vein  for  the  pur- 
pose of  abstracting  blood.  At  the  present  time  it  has  two  principal  indic- 
ations, (i)  to  relieve  ovcrdi.stention  of  the  right  side  of  the  heart  from 
any  caus<*,  and  (2)  to  diminish  the  amount  of  to.\ins  in  the  body  in  con- 
ditions like  uremia,  In  the  latter  instance  bleeding  is  generally  followed 
by  the  intrxvenous  injection  of  salt   solution.    The  operation    is   usually 

crformcd    at    the    liend    of   the   cIImjw    upon    the    median    basilic    vein, 

rhith  Ls  larger  and  more  distinct  than  the  median  cephalic,  but  has 
the  disadvantage  of  lying  directly  over  the  brachial  artery,  which  may 
be  wounded  if  the  knife  is  thrust  too  deeply.  The  skin  at  the  bend  of  the 
cIUjw  as  well  as  the  surgeon's  hands  and  the  scalpel  should  be  sterilized. 
A  bandage  is  tied  amund  the  anri  ai«ive  the  cIIjow,  just  tight  enough  to  arrest 
the  venous  return  without  interfering  with  the  arterial  .supply.  The  [latient 
grasjis  a  bandage  or  makes  a  hard  fist  so  as  to  press  the  blood  from  the  muscles 
•  4 
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into  the  su|x'rficial  veins.  Tilt  vein  is  steadied  with  the  left  hand  and  opchj 
with  the  right  hand  by  an  oblique  incision.  The  blood  is  collected  in  a  Rrad- 
uated  receptacle  until  a  sufficient  quantity  has  been  withdrawn,  when  a  finger 
is  placed  over  the  bleeding  point,  the  bandage  above  the  elbow  removed, 
and  a  sterile  gauze  pad  bandaged  over  the  wound.  The  arm  is  kept  quiet 
for  several  days  in  order  to  allow  the  little  cut  to  cicatrize. 

Transfusion  of  blood  may  be  direct,  or  immediaU,  in  which  the  blood  is 
conveyed  directly  from  the  vessels  of  one  individual  into  those  of  another,  or  »'«- 
direct,  or  mediate,  in  which  the  blood  of  one  individual  is  first  whipped  to  remove 
the  fibrin  and  filtered  before  it  is  injected  into  the  vessels  of  the  .second  indi- 
vidual. The  former  method  involves  some  risk  of  embolism,  while  both 
measures  require  special  apparatus  and  are  tedious;  for  these  reasons,  together 
with  the  fact  that  in  cases  in  which  intravascular  injections  are  indicated  all 
that  is  needed  is  a  fluid  for  the  heart  and  arteries  to  work  upon,  transfusion 
has  given  place  to  infusion  of  normal  salt  solution  (p.  43).  Crile,  however, 
has  recently  employed  direct  transfusion  by  anastomosing  the  radial  artery  of 
one  individual  with  the  basilic  vein  of  another.  Intravenous  infusion  finds 
its  chief  indication  after  severe  hemorrhages,  but  is  used  also  in  shiKk,  in  tox- 
emic conditions,  after  venesection,  in  order  to  "wash  the  blood."  and  asa  diur- 
etic when  little  or  no  urine  is  being  secreted.  The  infusion  apparatus  consists 
of  a  graduated  reservoir  connected  with  a  blunt  beveled  cannula  by  means 
of  a  rubber  tube.  In  an  emergencj'  a  fountain  syringe  or  an  ordinary  funnel 
and  an  aspirating  needle  may  be  employed.  The  entire  apparatus  should  be 
sterilized  by  boiling,  or  if  sterilized  by  chemical  means,  all  traces  of  the  antisep- 
tic shotild  be  removed  by  flushing  with  normal  salt  solution  before  use.  The 
fluid  may  be  injected  into  any  vein  of  sufficient  calibre,  but  the  median  basilic 
or  the  internal  saphenous  is  usually  the  most  convenient.  The  surgeon's 
hands,  the  instruments  to  be  used,  and  the  part  to  be  operated  upon  arc  disin- 
fected. A  bandage  is  tied  around  the  limb  in  order  to  make  the  veins  prom- 
inent, and  the  vein  exposed  by  an  incision  and  two  ligatures  of  catgut  passed 
beneath  it.  One  ligature  is  pulled  into  the  lower  angle  of  the  wound  and  tied. 
The  vein  is  then  opened  by  a  transverse  incision,  and  the  cannula  inserted 
after  some  of  the  solution  has  been  allowed  to  flow  through  it  in  order  to  exclude 
air.  The  upper  ligature  should  be  tied  about  the  cannula  by  the  first  half 
of  a  surgeon's  knot,  so  that  at  the  completion  of  the  operation  it  may  be 
tightened  and  secured  by  a  second  turn  after  the  cannula  has  been  withdrawn. 
The  tempcniture  of  the  fluid  should  be  i  jo°  F.  in  the  rcscr^•oir,  as  it  loses  some 
heat  before  entering  the  vein.  The  amount  injected  will  usually  vary  between 
one  and  two  quarts,  according  to  the  results  noted.  If  the  cannula  is  in  the 
vein,  the  fluid  flows  a-adily  with  the  reservoir  elevated  several  feet  and  no  pump- 
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ing  apparatus  is  necessary.  .'\l  the  completion  of  the  o{)eration.  the  wound 
is  sutured  and  a  sterile  dressing  applied. 

Hypodennoclysis, or  the  subcutaneous  injection  of  salt  solution,  and  enter- 
oclysis,  in  which  the  fluid  is  introduced  into  the  rectum,  may  be  used  to  sub- 
stitute or  supplement  infusion  when  lime  is  not  an  element  of  great  importance. 
Hypodermocylsis  is  performed  with  the  same  precautions  as  intravenous  infusion , 
by  introducing  an  aspirator  needle  into  the  loose  connective  tissue  of  the  but- 
tock, back,  abdomen,  or  axilla.  The  needle  is  connected  with  a  reservoir 
by  means  of  a  rubber  tube,  and  the  reser%'oir  held  several  feet  above  the  point 
of  insertion  of  the  needle,  so  that  the  fluid  is  slowly  forced  into  the  tissues,  form- 
ing a  swelling  which  slowly  subsides  as  the  fluid  is  absorbed.  If  more  than  a 
pint  is  injected,  the  needle  should  be  introduced  in  another  situation. 

Wounds  of  veins  are,  as  a  rule,  less  serious  than  wounds  of  arteries,  because 
the  blood  pressure  is  lower  and  the  vein  tends  to  collapse,  hence  leading  to 
spontaneous  arrest  of  the  bleeding.  When  the  vein  is  large,  however,  or  when 
the  orifice  remains  gaping,  because  of  a  thickening  of  the  wall  such  as  occurs 
in  varix,  or  because  of  the  anatomical  disposition  of  the  vein,  the  patient  may 
bleed  to  death  in  a  very  short  time. 

The  symptoms,  apart  from  the  constitutional  efTects  of  loss  of  blixxl,  are 
the  presence  of  a  wound  emiting  a  continuous  stream  of  dark  blood  which 
may  be  checked  by  pressure  upon  the  distal  side  of  the  wound,  while  pressure 
on  the  proximal  side  makes  the  bleeding  worse.  The  dangers  of  wounds 
of  veins  are  severe  or  fatal  hemorrhage,  air  embolism,  clot  embolism  (which 
if  septic  will  lead  to  pyemia),  phlebitis,  edema,  gangrene,  and  secondary  hem- 
orrhage. 

The  treatment  of  wounds  of  the  smaller  superficial  veins  is  simply  the 
application  of  pressure  by  means  of  a  sterile  dressing.  Larger  veins 
should  be  exposed  by  enlarging  the  incision  if  necessary,  and  ligaturing  both 
ends  of  the  wounded  vein.  In  some  situations  where  ligation  is  difficult  it  is 
preferable  to  apply  hemostatic  forceps,  which  may  be  left  in  place  for  forty- 
dght  hours.  An  important  vein  such  as  the  femoral  or  axillary  should  never 
be  occluded  by  a  h'gature  if  it  is  possible  to  avoid  this  procedure,  because  of 
the  danger  of  gangrene  or  permanent  edema.  Lateral  wounds  may  be  closed 
by  a  lateral  ligature  and  even  a  large  tear  may  be  successfully  closed  by  suture 
(p.  sis).  Any  venous  hemonhage  may  be  readily  controlled  by  tight  packing 
with  gauze,  which  in  the  case  of  large  veins  should  be  left  in  place  several  days. 
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THE  ARTERIES. 

Arteritis,  or  inflammation  of  an  artery,  may  lie  acute  or  chnmic.    Anatomic- 
ally, arteritis  may  be  divided  into  periarteritis,  or  innanmiation  of  lUc  owVtx 
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aal.  mesartfritis.  or  inflammation  of  the  middle  coat,  and  endarteritis,  or  ] 
flammation  of  the  inner  coat;  but  as  all  three  coats  are  usually  more  or  less 
afTecled  at  the  same  time,  this  classification  is  of  little  value. 

Acute  arteritis  may  be  sui)purative  (necrotic  or  infective)  or  productive 
(plastic).  Acute  suppurative  arteritis  results  from  suppurative  lesions  in  the 
neighboring  tissues,  or  from  an  infected  embolus.  Distinct  abscesses  are  some- 
limes  seen  in  the  walls  of  the  larger  vessels.  In  tlie  smaller  vessels  the  process 
usually  leads  to  thrombosis  and  occlusion  of  the  vessels;  while  in  the  larger 
arteries  the  walls  may  give  way  and  serious  or  fatal  hemorrhage  result.  Sec- 
ondary hemorrhage  is  almost  entirely  due  to  this  cause.  An  acute  infectious 
endarteritis  resembling  malignant  endocarditis,  with  which  it  is  usually  asso- 
ciated, has  been  described.  Acute  productive  or  plastic  arteritis  occurs  as 
the  result  of  injury  or  the  lodgment  of  an  embolus,  in  the  absence  of  infection. 
This  is  the  form  of  arteritis  which  seals  vcs-sels  after  ligation,  torsion,  and 
wounds.  The  vasa  vasorum  dilate,  exudation  occurs,  the  intima  prolifer- 
ates, and  the  clot  becomes  organized,  the  new  connective  tissue  obliterat- 
ing the  lumen  of  the  vessel  (see  arrest  of  hemorrhage).  Acute  arteritis, 
manifested  by  pain,  tenderness,  and  occasionally  redness  and  swelling  along 
the  course  of  an  artery,  jjarlicularly  of  the  lower  limb,  occasionally  occurs 
during  the  course  of,  or  just  subse(|uent  to,  the  infectious  fevers.  The  artery 
may  be  blocked  by  a  thrombus  in  these  cases  and  gangrene  may  develop. 
The  treatment  of  acute  arteritis  occurring  in  the  course  of  infectious  fevers 
is  that  of  phlebitis.  The  treatment  of  threatened  gangrene  from  arterio- 
IhrombosLs  has  already  been  discussed.  Acute  sufipurative  arteritis  is  seldom 
suspected  until  the  occurrence  of  secondary  hemorrhage. 

Chronic  arteritis  {arteriosderosis,  chronic  endarteritis,  atheroma)  is  a 
chronic  inflammatory  and  degenerative  process  of  the  arterial  walls.  The 
disease  may  involve  the  capillaries  as  well  as  the  arteries  {arteriocapiUary 
fibrosis)  and  may  invade  even  the  veins  (angiosrlerosis). 

The  causes  of  arteriosclerosis  are  old  age,  and  chronic  intoxications,  among 
which  may  be  mentioned  syphilis,  gout,  alcoholism,  lead  poisoning,  nephritis, 
rheumatism,  and  diabetes.  The  increased  blood  pressure  incident  to  habitual 
overeating  and  muscular  overwork  b  said  to  be  of  etiologic  imjiortancc  and 
the  disease  is  sometimes  found  after  acute  infections,  such  as  scarlet  fever, 
typhoiil  fever,  and  Lnnuenza. 

Arteriosclerosis  may  be  circumscribed  and  nodular  or  it  may  be  diffuse. 
In  the  former,  commonly  seen  in  the  krge  vessels,  partiailarly  the  aorta,  there 
occur  more  or  less  nodular,  whitish  patches  sometimes  as  large  as  a  small  aiin, 
which  are  due  to  a  proliferation  of  the  deeper  layers  of  the  intima.  These 
I>Blches  may  be  converted  into  fibrous  tissue,  become  calcified  (atherom- 


(Uous  plak),  or  undergo  fatty  degeneration,  becoming  yellowish  in  color 
and  chetsy  in  consistency  (atheromatous  abscess);  the  last  on  discharging 
leaves  a  necrotic  patch  (atheromatous  ulcer).  The  middle  coat  of  the 
artery  is  invaded  by  the  disease  and  the  outer  coal  is  thicJtened.  These 
patches  may  weaken  the  wall  of  the  artery,  so  that  it  stretches  and  gives  rise 
to  an  aneurysm  or  even  bursts  (as  in  apoplexy),  or  the  blood  may  dissect  its 
way  between  the  outer  and  inner  coats  (dissecting  aneurysm),  or  the  vessel 
may  become  occluded  by  the  formation  of  a  thrombus;  occasionally  a  calcar- 
eous plate  becomes  detached  as  an  embolus.  Diffuse  arteriosclerosis  more 
commonly  attacks  the  small  vessels.  The  entire  arterial  wall  becomes  thick- 
ened, and  the  internal  coat  undergoes  fatty  degeneration  (atheroma)  and  may 
subsequently  become  calcified.  In  s<}mc  cases  the  hyi^)erplasia  of  the  intima 
is  so  great  as  to  obliterate  Ihc  vessel  (endarteritis  obliterans),  thus  leading  to 
wiftening  in  the  brain  and  gangrene  in  the  extremities.  Syphilitic  endarteritis 
differs  from  other  varieties  of  arteriosclerosis  in  that  (i)  it  attacks  the  small 
arteries,  (2)  the  thickening  is  circumferential  and  does  not  occur  in  i»atchcs, 
(3)  the  thickenc<l  tissue  becomes  vascularized  and  docs  not  undergo  fatty  or 
atheromatous  degeneration,  (4)  it  tends  towards  obliteration  of  the  vessel 
rather  than  towards  dilatation  and  aneurysm,  and  (5)  other  symptoms  of 
syphilis  may  be  found.  In  tuberculosis  also  the  vessels  are  occluded  by  a 
proliferation  of  the  intima. 

Arteriosclerosis  is  recognized  by  increased  arterial  tension,  hy[)ertrophy  of 
the  heart,  accentuation  of  the  aortic  second  sound,  and  by  feeling  the  sujxrr- 
ficial  arteries,  which  are  found  to  be  thickened,  rigid,  or  even  calcified. 

The  treatment  of  chronic  arteritis  falls  within  the  i)rovince  of  the  physician, 
and  its  surgical  complications  are  dealt  with  in  other  jKirtions  of  the  book. 

Injuries  of  arteries  may  be  contusions  or  wounds. 

Contusion  of  an  artery  van'es  in  its  results  according  to  the  violence  of  the 
injury  and  the  slate  of  the  arterial  walls.  Normal  arteries,  owing  to  their 
elasticity,  are  not  often  seriously  affected  by  a  contusion  unless  it  be  of  the 
scx'cresi  grade.  In  atheromatous  arteries  a  slight  contusion  may  be  followed 
by  thromlxisis,  rupture,  the  detachment  of  an  atheromatous  plate,  or  sloughing 
anil  hemorrhage,  and  if  the  artery  be  the  main  vessel  of  an  extremity  gangrene 
will  likely  follow.  The  trcnlmnit  of  a  contused  artery  consists  in  absolute 
rest,  and  prc[>aration3  for  the  immediate  control  of  hemorrhage  should  it  occur. 

Wounds  of  arteries  may  be  incised,  punctured,  gunshot,  or  lacerated. 
Ru(»tun-s  of  arteries  also  oime  under  this  iieading.  An  incised  wound  is 
followed  by  profuse  hemorrhagi',  which  is  more  severe  in  transverse  than  in 
longitudinal  and  obli(|ue  Wounds.  Punctured  wounds  produced  by  very 
insirumeniA,  such  a.s  an  intestinal  needle,  cause  but  little  hemorrhs.^. 
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which  is  easily  and  peimancnlly  controlled  by  pressure  apjjlied  for  a  short 
time.  If  the  opening  is  of  larger  size  the  bleeding  is  copious  and  may  ex- 
sanguinate the  patient,  or  if  the  wound  in  the  skin  is  closed  by  suture,  dot, 
or  dressing,  a  traumatic  aneurysm  may  develop.  Gunshot  injuries  are  usu- 
ally contusions  (see  above)  or  lacerations  The  modem  bullet  may,  however, 
produce  a  clean-cut  wound  and  an  alarming  or  fatal  hemorrhage.  A  lacer- 
ated wound  involving  the  entire  circumference  of  an  artery  is  usually  followed 
by  slight  hemorrhage,  owing  to  the  curling  up  of  the  internal  coat,  the  con- 
traction of  the  middle  coat,  and  the  prolapse  of  the  stretched  external  coat 
over  the  end  of  the  artery.  Secondary  hemorrhage,  however,  is  likely  to  occur 
unless  the  vessel  is  permanently  secured  by  a  ligature.  Partial  lacerations  do 
not  permit  retraction  and  contraction,  hence  spontaneous  hemostasis  is  un- 
common. Rupture  may  follow  severe  injuries  or  strains,  particularly  in  the 
presence  of  atheroma,  and  the  surgeon  should  always  have  this  injury  in  mind 
when  reducing  an  old  dislocation,  when  forcibly  straightening  a  contracted 
joint,  or  when  giving  ether  to  an  aged  individual.  Partial  rupture,  i.e.,  of  the 
middle  and  inner  coats,  is  accompanied  by  stretching  of  the  external  coat, 
and  may  be  followed  by  sloughing  and  secondary  hemorrhage,  aneursym, 
or  thrombosis,  embolism,  and  gangrene.  Cotnplete  rupture  results  in  a  lacer- 
ated wound.  Unless  the  blood  escapes  through  an  external  wound  or  into 
one  of  the  large  cavities  of  the  body,  a  traumatic  aneurysm  develops.  The 
symptoms  of  a  ruptured  artery  are  sudden  and  acute  pain,  rapid  swelling  of 
the  part,  usually  pulsation,  often  bruit,  ajid  discoloration  of  the  skin  covering 
the  swelling,  together  with  coldness,  blanching,  absent  pulse,  and  partial  paral- 
ysis in  the  limb  below,  and  constitutional  symptoms  according  to  the  amount 
of  blood  extravasated.  The  swelling  may  become  so  great  as  to  rupture, 
resulting  in  immediate  death;  it  may  suppurate  with  the  same  result;  it  may 
form  an  aneurysm ;  it  may  cause  gangrene  by  pressure  on  the  vessels  of  the 
limb;  or  the  blood  may  coagulate,  the  opening  in  the  vessel  heal,  and  the  clot 
be  absorbed  or  organized. 

The  treatment  of  all  varieties  of  wounds  of  arteries  is  first  the  immedi- 
ate control  of  hemorrhage  by  digital  pressure  on  the  artery  in  the  wound,  or 
m  a  subcutaneous  rupture,  upon  the  artery  above  the  point  of  rupture;  then 
the  application  of  a  tourniquet  above  the  wound;  and  finally  careful  disin- 
fection of  the  parts,  and  the  tying  of  both  ends  of  the  open  artery  with 
catgut  after  it  has  been  divided,  if  such  has  not  already  taken  place. 
In  regions  such  as  the  neck,  where  clastic  constriction  is  impracticable, 
digital  compression  must  be  maintained  until  the  wound  has  been  suffi- 
ciently enlarged  to  secure  the  vessel  by  hemostatic  forceps.  A  bleeding 
artery  within   the  cranium,  spine,  chest,   or  abdomen  requires,  of  course. 
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an  operation  for  opening  these  cavities  before  the  hemorrhage  can 
contniUed.  There  are  no  contraindications  for  o(x>ralii)n  to  coniml  dan- 
gerous hemorrhage,  not  even  the  most  profound  shock,  unless  the  bleeding 
can  be  tempwrarily  stayed  until  reaction  is  obtained.  In  dealing  with  a 
wounded  arter>'  whose  occlusion  by  ligature  might  result  in  gangrene  or 
other  serious  trouble  in  the  parts  which  it  supplies,  e.g.,  the  common  car- 
otid, axillarj'.  brachial,  external  iliac,  femoral,  or  popliteal,  suture  of  the  ves- 
sel {arteriorrhaphy)  should  always  be  tried.  This  is  performed  as  follows: 
After  controlling  the  circulation  by  the  application  of  a  tourniquet,  or  by  com- 
pressing tlie  artery  above  and  below  the  wound  between  th«  fingers  of  an 

listant  or  by  clamps,  the  vessel  is  isolated  and  the  sheath  pushed  back. 

'he  wound  is  then  closed  by  sutures  of  fine  silk  threaded  on  the  finest 
needle.  Interrupted  sutures  are  usually  recommended,  but  the  contin- 
uous suture  seems  to  be  preferable  because  of  its  rapidity  and  because 
there  is  no  tendency  towards  leakage  between  the  p<jints  of  insertion.  The 
suture  should  (lenctrate  all  the  coats  of  the  artery  instead  of  the  outer  and 
middle  coats  only,  as  is  usually  taught,  since  the  former  is  easier  to  apply  and 
much  more  sure  to  hold.  The  blood  is  now  allowed  to  flow  along  the  artery 
while  pressure  is  applied  to  the  vessel  wound  until  the  stitch  holes  cease  to  bleed. 
Next  sew  the  sheath,  then  the  fascia,  then  the  skin.  If  more  than  one-half  of 
the  artery  is  cut,  it  is  better  to  divide  the  vessel  completely  and  perform  an 
end-to-end  anastomosis  by  the  Carrel  method.  Three  guide  sutures  are 
passed  through  the  walls  of  the  vessel  at  pxDints  equi-distant  around  the  cir- 
cumference. Traction  on  each  of  these  sutures  transforms  the  circum- 
ference into  a  triangle,  the  sides  of  which  may  be  elongated  as  much  as  the 
elasticity  of  the  vessel  permits,  thus  preventing  stricture.  Each  side  of  the 
triangle  is  sutured  with  a  continuous  suture  (Fig.  104).  The  author  has  in 
three  cases  successfully  sutured  the  femoral,  and  in  two  cases  the  brachial 
,  three  of  these  being  end-to-end  anastomoses  (see  also  section  on 
orrhagc). 

Arterio-venous  wounds  may  follow  such  injuries  as  a  stab  or  gunshot 
wound,  and  at  one  time  were  not  infrequent  following  venesection  at  the  bend 
(if  the  elbow.  If  the  patient  survive  and  the  communication  between  the 
art^-ry  and  vein  persist,  the  condition  is  called  arlerio'Vttwus  aneurysm  (Fig.  105). 
The  artery  and  vein  may  be  closely  adherent  and  the  communication  direct 
(iinairysmal  varix),  or  there  may  be  an  inter\ening  sac  between  the  open- 
ing in  the  artery  and  that  in  the  vein  (varicose  aneurysm). 

In  aneurysmal  varix  arterial  bkwd  is  pumped  into  the  vein,  which  becomes 
(lilatcil,  tortuous,  thickened,  and  lengthened.  The  vein  pulsates,  and  there  is 
a  thrill,  and  a  bruit  which  has  been  likened  to  a  buzzing  fly.    Proium«.\'^R!»»»«. 
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on  the  arter)'  causes  a  diminution  in  tiie  swelling;  distal  pressure  increases  the 
size  of  the  swelling  and  tlie  intensity  of  (he  thrill  and  bruit.  The  limb  is  usually 
edematous,  painful,  and  more  or  less  bluish  in  color.  The  conditii>n  may 
slowly  ad\'ance  or  remain  stationary  for  years.  The  treatment  is  the  applica- 
tion of  elastic  bandages.  If  this  does  not  check  the  progress  of  the  growth, 
if  Ihe  pain  becomes  severe,  or  if  rupture  is  threatened,  both  the  artery  and 
vein  may  be  tied  above  and  below  the  abnormal  communication  and  the  in- 
tervening portions  removed.  In  several  cases  separation  of  the  vessels  with 
suture  of  the  openings  has  been  successful. 

Varicose  aneurysm  presents  similar  signs  to  those  of  aneurysmal  varix  but, 
in  addition,  the  sac  or  false  aneurysm  existing  between  the  artery  and  vein  can 
often  be  felt.     The  trealmtnt  is  similar  to  that  of  aneurysmal  varix. 


Vic,,  104.— Carrel's   Icchnic   for 
anastomosiK  of  blacKl  vessels. 


t'-iG.  105.  — Diagram  of  arteiio-venous 
aneurysm.  .\.  Aneury.smal  varix.  U. 
N'aricose  aneurysm.     (Walsham.) 


Arterial  varix  corrcsfx)nds  to  a  varico.se  vein,  a  single  artery  is  dilated,  elong- 
ated, thickened,  and  tortuous.  When  a  number  of  adjacent  arteries  are  sim- 
ilarly affected,  the  condition  is  called  cirsoid  aneurysm.  Cirsoid  aneurysm 
{ple.xijorm  angioma,  racfmosc  aneurysm,  aneurysm  by  anastomosis)  is  most 
frequently  found  in  the  scalp,  and  less  commonly  in  the  extremities, 
labia  pudcndi.  and  spermatic  c-ord.  It  can  be  mistaken  for  no  other  condi- 
tion, as  the  pulsating  varicose  arteries  are  readily  seen  and  felt.  Thrill  and 
bruit  are  often  present,  and  pressure  on  the  princifial  artery  of  sujiply  materi- 
ally reducfs  the  size  of  the  ma-ss  and  the  force  of  the  pulsation.  Excision  is 
the  best  treatment,  but  is  often  impracticable.     Among  other  methods  which 
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have  bfcn  tried  arc  ligation  or  compression  of  ihc  main  artery  or  arteries  of 
supply,  galvano-cauterization,  electrolysis,  and  the  injection  of  coagulating 
lluids.     When  alTecling  the  hand  amputation  may  be  re(juired. 

Aneurysm  is  a  hollow  tumor  txjntaining  blood  and  communic-ating  with  the 
lumen  of  an  artcr)'.  Cirsoid  aneurysm. and  artcrio-vcnous  aneurysm,  which 
are  sometimes  considered  under  this  heading,  have  just  been  described. 

The  causes  of  aneurysm  are,  (i)  trauma,  (2)  disease  of  the  artery.  (3)  increase 
in  the  blood  pressure,  i.  Trauma  resulting  in  rupture  of  one  or  more  of  tlie 
arterial  coats  may  be  followed  by  aneurysm  as  may  also  direct  wounds.  After 
the  latter,  the  wall  of  the  aneurysm  is  formed,  not  by  the  coats  of  the  artery, 
but  by  a  capsule  derived  from  the  surrounding  tissues,  and  it  is  to  these  aneu- 
rysms that  tlie  term  Iraumaiic  is  applied,  all  others  being  classed  as  sponbineoiis 
or  idiopallik.  The  distinction  is  a  poor  one,  as  a  contusion  may  be  followed 
by  an  aneurysm,  the  walls  of  which  arc  formed  by  the  coals  of  the  artery,  and  a 
so-called  spontaneous  aneurysm  may  be  the  result  of  injury  to  a  diseased  artery. 
3.  Inflammatory  or  degenerative  changes  of  the  arterial  tunics,  particularly 
atheroma,  predispose  to  aneur^'sm,  hence  syphilis  Ls  given  u  prominent  place 
among  the  predisfxMing  catises.  3.  Increase  in  Ihc  blood  pressure,  the  result 
of  hypertrophy  of  the  heart,  strains,  labfjrious  occupations,  and  violent  exercise, 
is  an  important  factor  when  combined  with  disease  of  the  arteries,  hence 
the  predisposition  of  the  male  sex  (7  to  i),  and  of  the  third  and  fourth  decades, 
during  which  arteriosclerosis  frequently  begins,  but  during  which  the  bodily 
condition  is  such  as  to  lead  to  overexertion. 

The  parts  of  an  aneurysm  arc,  (i)  the  sac  wall,  (3)  the  contents,  and  (3) 
the  mouth,  t.  The  sac  wall  is  composed  of  one  or  more  of  the  arterial  coats 
or,  in  traumatic  ancurj'sm,  of  the  surrounding  tissues.  In  the  former 
instance  the  aneurysm  is  called  true,  in  ti.e  latter  jalse.  As  a  matter 
of  fact  the  walls  of  any  aneurysm  of  large  size  consist  not  of  the  walls  of  the 
vessel  but  of  tibrous  tissue,  and  even  a  traumatic  aneurysm  which  has  existed 
for  any  length  of  time  may  be  lined  by  a  structure  identical  with  the  intima. 
a.  The  contents  of  the  sac  vary  according  to  the  size  and  character  and  duration 
of  the  aneurysm.  In  the  early  stages  while  the  sac  is  small,  the  contents  is 
fluid  blood  only;  later  when  the  sac  increases  in  size,  particularly  in  the  sac- 
culated variety  in  which  the  mouth  is  small  or  so  situated  as  not  to  receive  the 
full  force  of  the  circulation,  layers  of  fibrin  are  deposited  on  the  wall,  the  outer 
and  older  layers  being  dry  and  light  in  color,  the  inner  and  yoimgcr 
soft  and  red.  Spontaneous  cure  may  be  effected  in  this  way.  3.  The 
mouth  of  iIjc  sac  is  the  [lortal  through  which  the  blood  enters  the  aneurysm; 
upon  its  size  and  situation  depends  to  a  large  extent  the  rapidity  with  which 
the  aneurysm  enlarges. 
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There  are  three  principal  forms  of  arieurysm:  fusiform  or  tubulated,  saccu- 
lated, and  dissecting. 

Fusiform  or  tubulated  aneurysm  is  a  dilatation  and  Icngtlx-ning  of  a 
section  of  an  artery,  generally  in  the  cranium,  the  thorax,  or  ihe  abdomen.  The 
condition  is  the  result  of  increased  blopd  pressure  acting  upon  a  diseased  artery. 
Layers  of  fibrin  are  rarely  deposited  upon  the  walls  but  rupture  is  unusual. 
Pressure  upon  surrounding  organs  is  frequently  responsible  for  the  fatal  result. 

Sacculated  aneurysm  may  spring  from  a  fusiform  aneurysm  or  from  the 
side  of  an  arterj-.  It  consists  of.a  sac  which  communicates  with  the  lumen 
of  the  arter)'  by  an  opening  in  the  side  of  the  vessel;  the  entire  circumference 
of  the  vessel  is  not  involved.  As  traumatic  aneurysms  assume  this  form  they 
are  frequently  encountered  in  the  extremities.  A  sacculated  aneurysm  is  said 
to  be  circumscribed  when  the  sac  wall  is  distinct  and  complete,  and  difiuse 
when  the  sac  has  ruptured  and  the  blood  has  extravasated  into  the  surrounding 
tissues. 

Dissecting  aneurysm  occurs  most  commonly  in  the  thoracic  aorta.  The 
blood  finds  its  way  into  the  arterial  wall  Ihrinigh  an  atlieromatous  ulcer  and 
dissects  the  outer  half  from  the  inner  half  of  the  middle  coat.  .\  sort  of  sac  is 
formed,  which  remains  as  such,  or  tlie  blood  may  make  its  way  back  into  the 
artery  through  another  atheromatous  ulcer;  if  a  weakened  spot  in  the  outer 
lunic  is  found,  extravasation  into  the  perivascular  tissues  will  occur. 

The  symptoms  of  ancurj-sm  may  be  arranged  in  two  groups,  (i)  those  pe- 
culiar to  the  aneurysm  itself  and  (2)  those  due  to  pressure,  t.  The  symptoms 
peculiar  lo  the  aneurysm  itself  are,  the  presence  of  a  swelling  in  the  line  of  an 
artery;  pulsation  synchronous  with  each  cardiac  systole  and  eximnsile  in  char- 
acter, i.e.,  the  swelling  distends  in  all  its  diameters,  so  that  the  palpating  fingers 
are  not  only  lifted  but  separated;  proximal  pressure  on  the  artery  causes  the 
tumor  to  grow  smaller  and  softer,  and  pressure  below  the  tumor  causes  it 
to  become  larger  and  harder,  in  either  case  the  pulsation  ceasing  or  becoming 
much  less  marked;  the  presence  over  the  sac  and  along  the  artery  of  a  systolic 
bruit,  which  is  usually  loud  and  harsh;  occasionally  a  thrill  corresponding 
with  the  bruit;  and  reduction  in  the  size  of  the  tumor  by  direct  pressure,  espe- 
cially in  the  early  stages  when  the  contents  b  fluid.  2.  The  pressure  symp- 
toms are  similar  to  those  of  other  tumors.  Pressure  on  the  artery  causes  dimin  - 
ution  and  delay  in  Ihe  pulse  distal  to  the  tumor;  on  the  I'eins  edema  and 
occasionally  gangrene,  which  may  also  be  caused  by  embolus;  on  the  nen'es 
twitching  pain  or  paralysis.  Muscies  are  pushed  aside  and  stretched,  and 
bones  eroded,  causing  severe,  constant,  boring  pains,  and  occasionally  spontan- 
eous fracture.  Osseous  tissues  in  these  cases  are  more  readily  absorbed  than 
cartilage  or  soft  structures.     Pressure  on  the  trachea  causes  dyspnea,  on  (he 
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esophcgus  dysphagia,  on  the  recurrent  laryngeal  nerve  change  in  the  voice 
and  brassy  cough,  on  the  sympathetic  nerve  dilatation  and  later  contraction 
of  tlie  pupil,  on  the  thoracic  duct  inanition,  on  the  phrenic  nerve  hiccough. 

The  duration  of  aneurysm  is  usually  a  matter  of  some  years,  spontaneous 
cure  or  death  being  the  natural  termination.  Spontaneous  cure  is  of  rare 
occurrence.  It  may  be  due  to  gradual  filling  of  the  sac  with  layers  of  fibrin; 
to  coagulation  of  blood  within  the  .sac,  the  result  of  the  lodgment  of  an 
embolus  al)ovc  or  below  the  mouth;  to  obliteration  of  the  artery  by  the 
pressure  of  the  aneurysm  itself ;  or  to  inflammation  of  the  sac.  An  aneurysm 
cured  by  nature  is  solid,  and  may  in  time  be  represented  by  a  mass  of  fibrous 
tissue.  DMth  occurs  as  the  result  of  rupture  of  the  sac,  pressure  upon  impor- 
tant structures,  cerebral  embolism,  or  sepsis  from  suppuration  of  the  sac  or 
gangrene  of  the  parts  supplied  by  the  artery. 

Rupture  of  an  aneurysm  may  be  immediately  fatal  or  death  may  be 
deferred  several  days.  In  the  former  case  the  rent  is  sufficiently  large  to 
permit  a  rapidly  fatal  hemorrhage;  in  the  latter  the  blood  leaks  from  a  small 
opening  (le-aking  aneurysm),  which  may  even  be  temporarily  plugged  by  a 
clot,  but  sooner  or  later  hemorrhage  recurs  and  death  is  the  inevitable  result. 
When  an  aneur)-sm  ruptures  internally  into  one  of  the  cavities  or  hollow 
organs,  there  are  sudden  pain,  the  symptoms  of  acute  anemia,  and  death.  If 
rupture  into  the  esophagus  or  trachea  occurs,  blood  will  pwur  from  the  mouth. 
The  subcutaneous  rupture  of  an  external  aneurysm  is  announced  by  severe 
pain,  increase  in  the  size  of  the  swelling,  indistinctness  of  its  outline,  diminu- 
tion or  disappearance  of  pulsation  and  bruit,  and  cessation  of  the  pulse  below 
the  swelling,  perhaps  resulting  in  gangrene  of  the  limb,  unless  death  occurs 
sooner   from  the  loss  of  blood. 

The  diagnosis  of  aneiuysm  is  sometimes  diflicult  or  even  impos.<iible,  as 
pulsation  and  bruit  may  lie  absent  owing  to  the  deposition  of  fibrin,  and  other 

t tumors  may  exhibit  these  signs.  A  cyst,  tumor,  or  chronic  abscess  lying  upon 
tn  artery  may  pulsate  with  the  vessel,  but  the  pulsation  is  not  expansile,  and  it 
disappears  if  the  tumor  is  separated  from  the  vessel  by  the  fingers  or  by  the 
position  of  the  patient.  Pressure  upon  the  artery  above  or  below  the  tumor 
does  not  have  the  same  effect  as  in  aneurysm,  and  after  removing  the  prox- 
imal finger  the  first  pulsation  is  of  full  strength,  while  in  aneurysm  several 
pulsations  may  be  necessary  to  refill  the  sac  and  reestablish  tlie  original 
force  of  impact.  A  murmur  the  result  of  narrowing  of  an  artery  by  a 
tumor  ceases  when  the  tumor  is  separated  from  the  vessel.  The  explor- 
atory needle  will  reveal  the  contents  of  the  swelling.  Pulsating  malig- 
nant tumors  and  nevi  may  not  lie  in  the  line  of  an  artery  or  influence  the 
pulse  below.    Pressure  on  the  artery  proximal  to  ihc  growth  may  cause 
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diminution  in  size,  but  not  so  marked  as  in  aneurysm.  The  shape  of  tlie 
growth  may  be  more  irregular,  the  outline  less  distinct,  and  the  consistency 
variable;  bruit  may  be  present.  Aneurysmal  pain  has  been  mistaiten  for 
rheumatism,  neuralgia,  lumbago,  etc. 

The  treatment  of  aneurysm  may  be  medical  or  surgical. 

Medical  treatment  aims  to  diminish  the  bknid  pressure  and  increase  the 
coagulability  of  the  blood.  It  is  used  as  an  auxiliary  to  surgical  treatment, 
or  where  surgical  treatment  cannot  be  applied.  TtijneWs  method  consists  in 
absolute  rest  in  bed  for  at  least  three  months,  and  a  daily  diet  of  si.\  ounces  of 
bread,  a  little  butter,  three  ounces  of  meat,  and  eight  ounces  of  milk.  Among 
the  drugs  recommended  are  iodid  of  potassium,  esf>ecially  in  syphilitic  cases, 
iron,  acetate  of  lead,  crgolin,  aconite,  veratrum  viride,  and  calcium  chlorid. 
Opium  or  the  bromiiis  arc  used  for  pain,  and  purgatives  are  employed  to 
thicken  the  blood.  Venesection  has  been  employed  when  the  blood  pressure 
is  ver)'  high.  Eggs  have  been  recommended  to  increase  the  coagulability  of 
the  blood.  Lanccreaux  reports  good  results  from  the  hypodermatic  injection 
of  gelatin,  which  increases  the  coagulability  of  the  blood;  about  200  cc.  of  a  i 
or  2  per  cent,  solution  of  gelatin  in  normal  salt  solution  are  Injected  beneath 
tlie  skin  of  the  thigh  every  ten  days  or  two  weeks,  until  fnim  ten  to  thirty 
injections  have  been  given.  As  twenty-three  deaths  from  tetanus  have  fol- 
lowed this  method  of  treatment  (Dieulafoy),  gelatin  must  be  thoroughly  ster- 
ilized before  it  is  used.  Gelatin  is  said  to  be  irritating  to  the  kidneys, 
hence  is  contraindicated  in  the  presence  of  reiuil  disease.  Many  surgeons 
doubt  the  efficacy  of  this  treatment.  Gelatin  may  be  administered  by  mouth 
without  destroying  its  coagulative  influence. 

The  surgical  treatment  consists  of  (1)  compression  of  the  artery  or  the 
aneurysm;  (2)  the  lemixjrary  or  permanent  introduction  of  foreign  lx)dies; 
or  (3)  ojjerative  treatment. 

I.  Compression  oj  llie  sac  itself  by  bandages,  or  by  flexion  of  the  limb, 
e.g.,  in  aneur)-sms  at  the  bend  of  the  elbow  or  knee,  is  an  ancient  method 
which  is  a])t  to  be  followed  by  rupture  or  suppuration  of  the  sac.  or  gangrene 
of  the  limb.  The  same  may  be  said  of  massage  oj  the  sac  for  the  purp<jse  of 
di.slodging  a  portion  of  the  clot  with  the  ho]x,'  that  it  may  occlude  the  artery. 
Rfid's  method  of  rapid  cure  by  compression  aims  to  hold  the  blood  in  the  sac 
until  it  c<xigulatcs.  The  patient  is  anesthetized,  the  limb  elevated,  and  an  clas- 
tic bandage  applied  from  the  extremity  to  the  root  of  the  limb,  where  it  is  fas- 
tened, Ix'ing  firmly  applied  to  all  [Kirts  except  the  aneurysm,  which  is  permitted 
to  retain  a  quantity  of  blood.  A  tourniquet  which  completely  shuts  off 
the  circulation  Ls  then  ajjplied  above  the  aneurysm,  and  allowed  to  remain  for 
an  hour  and  a  half,  after  which  it  is  gradually  loosened  to  prevent  the  wash- 
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ing  away  of  the  clot.  This  melhod  is  occasionally  successful,  bul  is  often 
fiilli)\vcil  by  giingrenf.  Pressure  on  the  artery  jrcditig  the  aneurysm  may  be 
made  by  the  thumb  (digiUil  pressure),  a  method  which  requires  relays  of  assis- 
tants, or  by  means  of  tourniquets  or  compressors  {instrumenttil  compression),  ihe 
pressure  being  continuous  or  intermittent.  In  either  method  the  skin  should 
be  protected  by  a  piece  of  chamois,  the  ]xnnt  of  pressure  should  be  shifted,  and, 
if  possible,  pressure  should  not  be  made  upon  the  main  vein  or  upon  a  nerve. 
It  is  not  essential  to  obliterate  the  pulse,  but  the  pressure  should  be  great 
enough  to  allow  but  a  small  stream  of  blood  lo  enter  the  sac.  In  the  iiilermil- 
Irnt  method  pressure  is  maintained  for  a  number  of  hours  each  day,  the  patient 
Ix-ing  allowe<l  to  sleep  at  night.  In  ihe  continuous  method  jjressure  is  main- 
tained until,  by  absence  of  pulsation  and  hardening  of  the  aneurysm,  coagu- 
lation is  known  lo  have  occurred.  If  this  does  not  take  place  within  two  or 
three  days,  the  pressure  should  be  discontinued.  As  this  methtwl  is  agonizing 
In  the  patient  narcotics  are  required.  Instrumental  or  digital  pressure  may 
be  applied  also  to  the  arter)'  distal  to  the  aneurysm  as  an  aid  to  proximal  pres- 
sure, or  in  cases,  such  as  aneurysm  of  the  root  of  the  carotid,  in  which  pro.xiraal 
'pressure  cannot  be  applied.  Inlermittent  pressure  is  useful  in  dilating  the 
Fcollaterals  Wforc  the  application  of  a  ligature,  thus  preventing  gangrene. 
The  treatment  of  aneuPi-sm  by  pro.ximal  pressure  has  a  great  many  successes 
lo  its  credit  and  is  attended  by  little  risk,  but  is  tedious,  agonizing  to  the 
jiatient.  and  is  being  more  and  more  displaced  by  the  operative  methotls. 

a.  The  introduction  of  foreign  bodies  into  the  sac  should  be 
performed  only  in  ino|)crable  cases.  Acupuncture  consists  in  the  introduction 
of  fine  needles  in  such  a  way  that  they  will  cross  one  another  and  whip 
the  fibrin  from  the  blooit;  they  are  withdrawn  after  several  days.  Macewm's 
method  con.sists  in  the  introduction  of  a  long  needle,  with  which  the  whole 
lining  membrane  of  the  sac  is  scratched  or  irritated,  with  the  hope  of  thus  in- 
filtrating the  walls  with  leukocytes  and  so  causing  them  to  thicken.  Moore's 
method  consists  in  the  introduction  of  a  number  of  yards  of  coiled  steel  wire 
through  a  cannula;  the  wire  assumes  a  spiral  sha[xr  in  the  sac.  and  is  allowed 
lo  remain  i)crmanenlly.  Silk,  horsi--hair,  catgut,  and  other  materials  have 
been  used  in  a  similar  way.  HJfclrolysis  may  be  employed  by  introducing 
two  needles  which  are  insulate<l  where  they  come  in  contact  with  the  tissues. 
The  fioints  of  the  necilles  are  slightly  separated,  and  a  constant  current  of  from 
5  to  6  miIliumJ)^r^•s  passed  through  the  sac  for  from  one-half  to  two  hours. 
A  combination  of  the  last  two  methods  (Moore-Corradi  method)  has  proven 
of  some  value  in  sacculated  aneur)-sms  of  the  aorta.  The  author  has  obtained 
marked  and  lasting  impiDvcmcnt  in  one  case,  and  one  case  has  been  reported 
in  which  curp  apparently  occurred.     From  five  to  fifteen  feet  of  drawn  gold 
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wire,  according  to  the  size  of  the  sac,  is  introduced  through  an  insulated 
cannula  and  cxmnectcd  with  the  positive  pole  of  a  galvanic  batterj',  the  nega- 
tive pole  being  applied  to  the  abdomen  or  back.  The  current  is  gradually 
increased,  often  to  80  miiliampires,  and  as  gradually  decreased  to  zero,  from 
forty-five  minutes  to  one  and  one-half  hours  being  consumed  in  the  process; 
the  cannula  is  then  withdrawn,  and  the  wire  cut  oil  close  to  the  skin,  beneath 
which  it  is  buried.  The  method  is  not  without  danger.  Coagulating  injec- 
tions, such  as  Monsel's  solution,  acetate  of  lead,  and  tannin,  have  been  cm- 
ployed  while  pressure  is  made  ujxin  the  artcrj-  on  both  sides  of  the  aneurj'sm. 
The  method  is  not  recommended  in  aneurysms  of  the  extremities,  which  are 
better  treated  by  operative  measures,  and  in  other  cases  it  may  be  followed 
by  very  serious  results  owing  to  the  dislodgment  of  emboli. 
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Operative    treatment    embraces    ligation,    extirpation,    endoaneurj' 
orrhajihy,  and  amputation. 

Ligation  may  be  performed  in  one  of  five  ways.  (1)  Thtmelhod  of  AniylU 
(Fig.  106)  consists  in  tying  the  artery  immediately  above  and  below  the  sac,  which 
is  opened,  cleared  of  its  contents,  packed  with  gauze,  and  allowed  to  granulate. 
Anet  s  method  {V'x^.  107)  isligalion  immediately  above  the  sac.  Hunter's  operation 
(Fig.  108)  is  ligation  above  the  sac  but  some  distance  away  from  it,  so  that 
anastomotic  branches  will  exist  between  the  ligature  and  the  ancur)'sm;  thus 
the  blood  supply  to  the  sac  is  not  completely  cut  off  but  is  greatly  diminished, 
allowing  contraction  and  gradual  con.solidafion.  The  o}x;ralion  is  a  favorite 
one,  particularly   in  slow-gn.iwing,  moderate-sized,  non-inflamed  aneurysms. 
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II  is  conlrainilicated  in  the  presence  of  serious  disease  of  the  heart  or  a  coexist- 
ing internal  aneurj-sm,  which  would  be  unfavorably  in  flucnced  by  the  sudden  rise 
in  blood  piressure  that  follows  ligation  of  a  large  arter>';  in  cases  in  which 
compression  of  the  feeding  artery  does  not  materially  diminish  the  pulsation; 
in  extensive  arterial  disease;  and  in  threatened  gangrene  or  extensive  erosion 
of  bone.  The  accidents  which  may  follow  Hunter's  method  are  secondary 
hemorrhage,  suppuration  of  the  sac,  gangrene  of  the  limb,  and  septic  infection. 
Return  of  pulsation  in  the  sac  is  obserx'ed  in  the  majority  of  cases  after  a  day 
or  two,  owing  to  the  establishment  of  a  collateral  circulation;  in  favorable  cases 
as  the  sac  contracts  this  diminishes  and  finally  disappears.  Pulsation  beginning 
3  number  of  days  after  ojieration  is  generally  jiermancnt,  and  will  require  reli- 
gallon,  extirpation  of  the  sac,  or  amputation  of  the  limb.  Brasdor's  operalimi 
(Fig.  109)  consists  in  ligation  of  the  artery  distal  to  the  sac,  in  cases,  such  as 
aneurysm  of  the  root  of  the  carotid,  in  which  a  proximal  ligature  cannot 
be  applied.  Wardrop's  operation  (Fig.  1 10)  consists  in  iigation  of  one  of  the 
branches  of  the  artery  distal  to  the  sac,  e.g.,  ligation  of  the  subclavian  in 
aneurysm  of  the  innominate. 

Extirpation  of  the  sac  after  ligation  of  the  artery  above  and  below  is  followed 
by  px:rmancnt  cure,  but  in  a  large  aneurv'sm  is  a  formidable  o})eration  which 
may  seriously  interfere  with  the  collateral  circulation  and  be  followed  by  gan- 
grene. It  is  the  best  operation  in  small  aneurysms,  and  may  be  tried  pre- 
vious to  amputation  in  cases  which  have  recurred  after  other  methods  of  treat- 
ment, or  in  cases  in  which  the  sac  has  ruptured  or  is  inflamed  and  suppurating. 

Enadoaneurysmorrhaphy  {Afatas  operation)  will  probably  be  the  operation 
of  the  future  in  all  cases  in  which  the  circulation  through  the  sac  can  be  provision- 
ally controlled.  The  circulation  is  arrested  by  means  of  a  tourniquet  or,  when 
this  is  impracticable,  by  exposure  and  compression  of  the  main  artery  on  each 
side  of'the  ancur)'sm.  The  sac  is  then  opened  and  emptied.  If  the  aneurysm 
is  of  the  sacculated  variety,  the  mouth  of  the  sac  is  sutured  with  chromicized 
catgut  without  lessening  the  calibre  of  the  vessel,  thus  curing  the  aneurysm 
without  cutting  off  the  circulation  of  the  limb.  The  openings  of  collateral 
arteries  likewise  are  sutured.  In  a  fusiform  aneurysm  the  openings  in  the 
sac  are  closed  by  suture,  but  the  continuity  of  the  artery  is  not  restored.  In 
cither  case  the  walls  of  the  sac  with  the  overlying  skin  are  inverted  and  st) 
sutured  as  to  obliterate  the  sac  (Fig.  in).  Matas  suggests  that  in  certain 
fusiform  aneurysms  it  may  be  possible  to  restore  the  arterial  channel  by 
suturing  two  folds  of  the  sac  over  a  rubber  catheter,  in  a  manner  similar 
to  the  construction  of  the  canal  in  the  VVilzcl  gastrostomy  (Fig.  351).  The 
cnthcter  is  removed  before  the  last  sutures  are  tied.  Even  in  cases  in  which 
the  circulation  tlirough  the  main  artery  is  stopped,  gangrene  is  less  likely  to  fol- 
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low  than  in  oilier  methods  of  operation,  because  the  collateral  circulation  is 
practically  undisturbed. 

Amputation  of  the  limb  is  indicated  in  gangrene,  in  marked  erosion  ordis- 
solutiiin  uf  a  joint,  in  rupture,  su|j|>uration.  or  secomlary  hemorrhage,  and  in  a 
rapidly  growing  ancurj-sm  which  has  resisted  other  means  of  treatment.  Am- 
putation has  been  performed  in  subclavian  aneurysm  to  lessen  the  quantity 
of  blood  flowing  through  the  sac. 

HEMORRHAGE. 

Hemorrhage  is  divided,  (i)  according  to  its  cause,  into  spontaneous  and 
traumatic;  (2)  acconling  to  ihe  vessels  injured,  into  arterial,  venous,  and  cap- 
illary; (3)  according  to  the  time  following  the  injury,  into  primar)-,  intermedi- 
ary, and  secondary;  and  (4)  according  to  its  location,  into  external  and  internal 


Fic.  III.— Diairam  of  oblitrratcri  •acculatcd  anrurysm, 
parent  artery  prciervcd.  (Matas.)  i.  Sutures  closina 
mmilh  of  »ac.  t.  I^cmbrrt  sutures  rrrtucitiB  !«izr  of  sac. 
3.  Thraugli  and  lliroucth  sutures  hringinii  roof  and  Hoor 
of  Kac  in  contact,  and  tied  over  roll  of  Kauxe.  4,  .Sutures 
liolding  skin  and  sac  in  contact  with  bottom  of  cavity. 


l.~Sponlanrmis  hemonhagr  is  the  result  (i)  of  ulcerative,  degenerative,  or 
inflammatory  diseases  of  the  vessel  walls;  (3)  of  increase  in  blood  pressure,  e.g., 
hypertrophy  of  the  heart,  straining,  coughing,  vomiting,  and  convulsions; 
(3)  of  alterations  in  the  constitution  of  the  bloed,  e.g.,  severe  forms  of  anemia, 
notably  progressive  jx-micious  anemia  and  leukemia,  snake  bite,  phosphorous 
poisoning,  malaria,  yellow  fever,  jaundice,  scurvy,  and  purpura  hemorrhagica; 
and  (4)  of  obscure  nervous  influences,  e.g.,  hysteria,  vicarious  menstruation,  and 
certain  other  nen'ous  conditions.  The  cause  of  bleeding  in  hemophilia  is 
not  known.  Traumatic  hemorrhage  is  the  result  of  direct  wounds  of  vessels, 
or  of  contusions  which  weaken  the  vessel  wall  and  arc  followed  by  rupture. 
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4. — In  arterial  hemorrlMge  the  blood  is  brighl  red.  and  is  pumped  from  ilu- 
vessel  in  spurts  synchronous  with  the  cardiac  systole.  If  oxygenation  of  the  blood 
b  deficient  from  any  cause,  the  blood  may  be  dark  in  color,  e.g.,  in  deep  nar- 
cosis and  asphyxia.  Both  ends  of  the  divided  vessel  bleed  wherever  there 
is  sufficient  collateral  circulation.  In  venous  hemorrhage  the  blood  is  dark 
in  color  and  flows  in  a  steady  stream.  In  veins  without  valves  or  with  incom- 
petent valves,  l)lceding  may  occur  from  both  ends  of  the  divideii  vessel.  Cap- 
illary hemorrhage  is  characterized  by  a  general  oozing  of  blood.  The  term 
parenchymatous  is  sometimes  applied  to  a  free  general  oozing  from  all  the 
vessels. 

3. — Primary  hemorrhage  occurs  at  the  lime  of  injury.  Intermediary,  reaction  - 
ary,  recurrent,  or  consecutive  hemorrhage  is  the  bleeding  which  recurs  within 
twenty-four  hours  of  the  cessation  of  primary  hemorrhage.  It  is  due  to  the 
cutting  through  (in  friable,  inflammatory,  or  neoplastic  tissue,  or  in  atheroma), 
slipping  off,  untying,  or  breaking  of  a  ligature;  or  to  the  washing  of  coagula 
from  the  ends  of  the  vessels  as  the  result  of  increased  bloo<l  pressure  coincident 
with  reaction  from  shock.  Se-comkry  hemorrhage  occurs  after  twenty-tour 
hours.  It  may  be  due  to  the  causes  mentioned  above,  but  is  usually  the 
result  of  infection,  which  opens  the  ves.se!  by  ulceration  or  sloughing,  by  break- 
ing down  thecoagulum,  or  by  disintegrating  an  absorbable  ligature. 

4. —  In  external  hemorrhage  there  is  an  extcm,il  wound  from  which  the  blood 
flows.  In  internal  hemorrhage  the  blood  accumulates  in  the  tissues  (extrav- 
asation), in  one  of  the  cavities  of  Ihc  body  (hematocele),  or  in  one  of  the  hollow 
viscera.  Various  other  names  are  applied  to  hemorrhage  according  to  its 
location,  such  as  epislaxis  (nose  bleed),  hematemesis  (vomiting  of  bliwd),  met- 
rorrhagia (uterine  hemorrhage  between  the  menses),  hemothorax  (bleeding 
into  the  pleural  cavity),  etc.  According  to  its  character  an  extravasation  may 
be  an  ecchymosis,  a  suffusion,  a  petechia,  or  a  hematoma  (p.  log). 

The  constitutional  symptoms  of  hemorrhage  are  rapid,  feeble,  easily  oblit- 
erated, dicrotic  pul.se ;subnoniial  temperature  with  cold,  clammy  skin;  inctea.scd 
and  frequently  irregular  respirations  with  dyspnea  {air  hunger);  marked  pallor 
of  the  skin  and  mucous  membranes;  failing  sight  and  dilatation  of  the  pupils; 
ringing  in  the  ears  {tinnitus  aurium);  restlessness,  muscular  twitching,  or  con- 
vulsions; thirst  and  sometimirs  nausea,  vomiting, or  delirium;  recurring  attacks 
of  vertigo  or  syncope ;  and  finally,  in  fatal  cases.  collai>seand  death.  These  symp- 
toms vary  in  frequency  and  intensity  according  to  the  amount  of  blood  lost 
and  the  rapidity  with  which  such  loss  lakes  place.  The  most  important  symp- 
toms are  a  rising  pulse,  a  falling  tem[x;rature.  and  increasing  pallor.  A  sudden 
violent  hemorrhage  may  cause  death  in  a  few  seconds,  small  but  repeated 
bleedings  may  not  elTect  the  same  result  for  years.  It  is  said  tlva.^.  kea  <A  V-aW 
«5 
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of  the  blood  (ihc  total  amount  of  blood  is  an  eighth  of  the  body  weight)  usually 
causes  death.  The  effects  of  hemorrhage,  however,  are  much  greater  in  infants, 
in  the  aged,  and  in  the  debilitated,  and  much  less  in  women  during  parturition. 
After  a  severe  hemorrhage  reaction  is  attended  by  hemorrlui^ic  fever,  in  which 
there  is  a  slight  rise  in  temperature,  the  result  of  nervous  influences  or  the  absorp- 
tion of  fibrin  ferment.  There  is  sometimes  a  low  form  of  delirium,  and  as 
the  result  of  the  asthenia,  the  patient  is  predisposed  to  infective  processes. 
.\lthough,  owing  to  the  contraction  of  the  vessels  and  the  absorption  of  fluids, 
the  blood  jiressure  b  quickly  restored,  tlie  number  of  red  cells,  the  amount 
of  hemoglobin,  and  the  specific  gravity  of  the  blood  are  reduced,  while  the 
number  of  leukocytes  is  increased  for  a  number  of  days,  no  doubt  the  result  of 
the  large  quantity  of  lymph  taken  up  by  the  circulation  at  this  time. 

Natural  arrest  of  hemorrhage  is  effected  in  the  following  manner:  A 
severed  artery  retracts  within  its  sheath  because  of  its  elasticity;  its  orifice  is 
diminished  in  size  by  contraction  of  the  transverse  muscular  fibers  in  the  media, 
by  a  curling  up  of  the  intima,  and  by  the  pressure  of  the  perivascular  tissues, 
and  as  the  result  of  the  fall  in  bl(xid  pressure  consequent  upi>n  hemorrhage,  a 
clot  (eaVoTia/oirt^fM/xw)  gradually  forms  in  and  around  the  sheath,  until  it  issuflTi- 
cicntly  firm  to  resist  the  diminishing  force  of  the  blood  stream.  The  bleeding 
is  now  checked,  and  coagulation  proceeds  within  the  vessel  (.intemcl  coagulum) 
until, in  some  cases,  the  first  collateral  branch  is  reached.  This  clot  may  be 
washed  out  with  the  increase  in  the  force  of  the  heart  during  the  reaction  from 
shock,  hence  overstimulation  should  be  avoided.  A  wounded  vein  collapses, 
an  external  coagulum  forms,  the  bleeding  ceases,  and  a  small  internal  coagu- 
lum develops.  Capillary  bleeding  soon  ceases  as,  owing  to  the  minute  size 
of  the  vessels,  the  smallest  coagulum  readily  fills  their  orifices.  In  all  in- 
stances the  changes  already  described  under  repair  take  place,  and  the  in- 
ternal clot  i?  replaced  by  fibrous  tissue  which  permanently  obliterates  the 
vessel.    For  the  fate  of  extra vasatcd  bloo<l  see  p.  log. 

The  diaipaosis  of  hemorrhage  is  attended  with  difficulty  only  when  the 
bleeding  is  internal;  it  is  then  most  likely  to  be  mistaken  for  shock  (q.  v.). 

The  treatment  of  hemorrhage  is  constitutional  and  local.    The  constitu 
lional  IreatmtttI  is  identical  with  that  of  shock.    The  local  Irealmtnt  embraces 
(i)  cold,  (2)  heat,  (3)  elevation,  (4!  styptics,  (5)  compression,  (6)  acujircs 
sure,  (7)  forciprcssure,  (8)  torsion,  (9)  ligature,  and  (10)  suture  of  the  vessel 

(i)  Cold  in  the  form  of  ice,  cold  water,  or  evaporating  lotions  will  hasten 
the  arrest  of  hemorrhage  from  small  vessels,  but  should  not  be  used  in  open 
wounds  because  of  the  danger  of  sepsis.  Exfwsure  of  a  wound  to  air  facili- 
tates coagulation  partly  as  the  result  of  the  lowered  temperature.  The  ice 
bag  is  frequently  employed  in  internal  hemorrhages  not  suitable  for  operation. 
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(2)  Heat  in  the  form  of  hot  water  (130°  to  150°  F.)  is  sometimes  useful  as 
a  hemostatic;  it,  like  cold,  acts  by  stimulating  the  contraction  of  the  muscular 
fibers.  Warm  water  relaxes  these  muscular  fibers  and  encourages  bleeding. 
Caulerizalion  with  the  actual  caulerj'  should  rarely  be  employed,  as  it  causes 
sloughing,  which  interferes  with  the  healing  of  the  wound,  and  predisposes  to 
secondary  hemorrhage.  If  used,  the  cautery  should  be  at  a  dull  red  heat; 
when  bright  red  it  severs  the  vessels  Ukc  a  knife  and  does  not  stop  bleeding. 
EltctrohemosUsis  is  a  firocedurc  in  which  the  tissues  to  be  divided  during  an 
operation  are  crushed  with  forceps  and  baked  by  means  of  an  electric  cur- 
rent. A  special  apparatus  is  necessary  for  this  method,  which  possesses  no 
special  advantages  over  the  ligature;  it  has  been  employed  by  but  few  sur- 
geons.    The  same  may  be  said  of  the  use  of  steam  (atmokausis.  zestokausis). 

(3)  Elevation  alone  is  often  sufficient  to  stop  hemorrhage  from  the  larger 
veins;  it  Ls  peculiarly  useful  in  bleeding  from  the  extremities,  especially  the 
lower. 

(4)  St3rptics  are  seldom  used  by  the  surgeon,  as  most  of  them  act,  not 
by  contracting  the  orifices  of  the  vessels,  but  by  producing  a  lough  coagulum 
which  often  interferes  with  healing.  Among  the  styptics  which  have  been 
employed  may  be  mentioned  antipyrin,  Monsel's  solution  (cotton  contain- 
ing Monsel's  salt  is  called  styptic  cotton),  alcohol,  tuqjentine,  tannic  or 
gallic  acid,  silver  nitrate,  alum,  sodium  chlorid,  vinegar,  chlorid  of  zinc,  tinc- 
ture of  matico,  adrenalin  chlorid,  and  gelatin.  Adrenalin  chlorid,  which  acts 
by  contracting  the  vessels,  is  the  most  powerful  styptic,  and  the  one  most  fre- 
quently employed,  particularly  in  bleeding  from  mucous  membranes.  It  may 
be  a|>plied  by  a  swab  or  as  a  spray  in  the  strength  of  from  i  to  1,000  to  i  to 
10,000,  or  as  a  [wwder  in  the  dose  of  from  5  to  10  grains  of  the  suprarenal 
extract  given  internally.  At  least  one  case  of  poisoning  has  been  reported 
from  its  use  locally;  when  taken  internally  for  a  longtime  it  is  capable  of 
producing  arteriosclerosis.  Gelatin,  5  to  ro  per  cent.,  in  normal  salt  solu- 
tion {Canuil's  solulion)  has  l)een  used  with  success  as  a  local  hemostatic; 
reference  has  already  been  marie  to  the  importance  of  having  it  absolutely 
sterile  and  to  its  u.sc  internally.  Among  the  drugs  which  are  supposed  to  in- 
crease the  coagulability  of  the  blood,  or  contract  the  vessels,  when  given  inter- 
nally, are  turpentine,  oil  of  erigeron,  opium,  dilute  sulphuric  acid,  acetate  of 
lead,  ergot,  hamamelis,  gelatin,  and  chlorid  of  calcium.  Chlorid  of  calcium, 
gr.  X.  t,Ld.,  is  often  given  to  increase  the  coagulability  of  the  blood  in  cases 
of  chronic  jaundice  previous  to  operation. 

f^)  Compression  may  be  direct  or  indirect,  i.e.,  upon  the  ends  of  the  divided 
vessel,  or  upon  I  he  vessel  some  distance  from  the  wound.  Dirt/l  compression 
may  be  effected  by  the  fingers,  or  by  tampons,  compresses,  or  ^a/ds.    X'c*. 
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.  II.'.— f.sniarch  hand. 


ultimate  principle  of  all  hemustalic  agents  is.  of  course,  pressure  in  some  form. 
Direct  digital  comprrssimt  is  suflTicient  to  control  the  most  violent  hemorrhage 
from  any  pan  of  the  vascular  ap|)aralus,  and  is  to  be  employed  in  an  emergency 

until  more  {tcrmanent  hemostasiscan 
be  secured.  Capillary  hemorrhage, 
or  a  general  oozing  from  small  arte- 
rioles and  venules,  is  quickly  checked 
by  the  pressure  of  aseptic  gauze 
which  has  been  steeped  in  hoi 
water.  Firm  gause  packing  will  stop 
any  venous  and  many  forms  of 
arterial  hemtirrhage.  The  pressure 
exerted  on  oozing  points  by  the  ap- 
position of  a  wound  with  sutures  or 
sterile  adhesive  strips  is  frequently  sufficient  to  control  bleeding,  especially 
when  such  pressure  is  reinforced  by  a  firm  bandage.  The  graduated  compress, 
consisting  of  layers  of  gauze  gradually 
increasing  in  size  from  below  upwards, 
so  as  to  resemble  an  inverted  pyramid 
or  cone,  was  at  one  time  recommended 
for  the  control  of  arterial  hemorrhage 
in  regions  in  which  disscclinn  sufficient 
to  expose  the  bleeding  ends  of  the  ar- 
tery, e.g.,  the  palmar  arches,  might 
mutilate  important  structures.  Bleed- 
ing jrom  hone  is  sometimes  controlled 
by  filling  the  openings  with  antiseptic 
wax,  catgut,  filaments  of  gauze,  or  frag- 
ments of  bone  produced  by  striking  the 
bone  with  the  blunt  end  of  a  chisel;  a 
large  osseous  canal  may  be  plugged 
with  a  sterilized  stick.  Other  forms  of 
direct  pressure,  viz.,  acupressure,  forci- 
pressurc,  ligature,  etc.,  are  dealt  with 
later.    Indirect  pressure  is  used  chiefly 

for  the  temporoT)'  control  of  bleeding    Kic.  iii.—Pciit'»  tourniquet  applied  to  the 

...  ,  ,  bnctiial. 

until  more  f>ermanent  measures  can  be 

applied,  or  to  prevent  hemorrhage  during  o[)erations.      In  the  limbs  it  is  best 

effected  by  a  tourniquet  (Figs.  112,  113,  114),  applied  above  the  wound;  in  an 

emergency  such  articles  as  a  belt,  suspenders,  or  handkerchief  may  be  tied 
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about  the  limb,  and  lightened  by  means  of  a  slick  pushed  beneath  the  band 
and  twisted.  A  tourniquet  is  most  effective  when  placed  above  the  elbow  or 
knee,  as  below  these  points  the  vessels  are  protected  by  bones  and  cannot  be 
readily  compressed.  The  dangers  of  the  tourniquet,  especially  if  the  limb  is 
moved  about,  are  injury  to  the  ner^■cs  and  soft  tissues,  and  in  atheroma  partial 
rupture  of,  or  detachment  of  a  calcareous  plate  from,  the  walls  of  the  artery;  a 
tourniquet  which  has  been  left  in  place  for 
several  hours  may  be  productive  of  gangrene. 
A  disadvantage  is  the  increased  oozing  of 
blood  following  the  removal  of  the  tourniquet. 
In  operations  the  vessel  may  be  compressed 
at  a  distance  by  a  clamp,  tape,  or  the  fingers 
of  an  assistant.  Forced  flexion  is  carried  out 
by  placing  a  j«id  in  the  popliteal  space,  groin, 
or  at  the  front  of  the  elbow,  and  securing  the 
limb  in  strong  flexion  by  means  of  a  bandage. 
made  by  inserting  and  inflating  a  colixiuryntcr  (Fig.  115).  The  shirted  can- 
nula {cannula  d  chemise)  is  a  device  used  after  lithotomy,  to  make  pressure 
and  at  the  same  time  maintain  drainage  (Fig.  ii<j).  In  hlecdinf;  from  a  tooth 
socket  the  cavity  may  be  tightly  packed  with  gauze  inliltrated  with  an  astring- 
ent, and  firm  pressure  made  by  holding  the  jaws  tightly  shut  by  a  bandage. 


Fia.  114.— Siirnorini'B  tourniquet. 
In  the  rectum  pressure  may  be 


Flc.  1 15.— Colpeurynler. 


In  the  urethra  pressure  may  be  made  by  inserting  a  large  sound,  or  in  the 
deep  urethra  by  compression  of  the  perineum.  Indirect  digital  compression 
lacks  tlie  dangers  of  the  tourniquet,  but  requires  a  strong  skilled  hand,  and 
even  then  cannot  be  maintained  long,  except  by  relays  of  assistants.  The 
cemmoH  carotid,  the  vertebral,  and  the  injeriar  thyroid  arteries  may  be  com- 
pressed against  the  transverse  process  of  the  sixth  cervical  vertebra  {Chas- 
saignac's  tubercle)  at   the  anterior  border  of   the  stemomastoid-,  V.Vvt  \acviX, 
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against  the  inferior  maxilla  at  the  anterior  Iwrdcr  of  tire  masseter;  the  labial 
and  coronary,  by  grasping  the  lip  at  the  angle  of  the  mouth  between  the 
fingers;  the  temporal,  against  the  zygoma  immediately  in  front  of  the  car; 
ihe  occipital,  against  the  underlying  bone  about  midway  between  the  mas- 
toid process  and  the  external  occipital  protuberance;  the  subclainan,  against 
the  first  rib  by  the  thumb,  or  by  the  padded  handle  of  a  door  key,  pushed 
downward,  backward,  and  inward  just  behind  the  clavicle  and  outside  the 
stemomastoid;  the  axillary,  against  the  head  of  the  humerus  at  the  inner 
edge  of  the  coraco-brachialis,  with  the  arm  raised  to  a  right  angle;  the  bra- 
chial, against  the  humerus  at  the  inner  edge  of  the  biceps;  the  radial  and 
rrj  ulnar,  at  the  wrist,  the  former  just  outside  of  the 

f  flexor  carpi  radialis,  the  latter  just  outside  of  the 

ffhg^  flexor  carpi  ulnaris;  the  abdominal  aorta,  if  the  pa- 

/f^f^\  tient  is  not  loo  corpulent,  against  the  spine  on  a 

/      4  *     \  level  with  and  just  to  the  left  of  the  umbilicus;  the 

j  \  common   jtmoral,  by  pressure  upwards  and  back- 

(  ft  wards  immediately  below  Pou[)art's  ligament,  mid- 

A  U  way  bchs-ecn  the  symphysis  pubis  and  the  anterior 

'    \  '  \         superior  spine  of  the  ilium;  the  popiitrul,  against  the 

/      \  \       femur  a  little  to  the  inner  side  of  the  middle  of  the 

I  \  1       popliteal  spao?;  the  anterior  tibial,  midway  between 

\  \  1  V    the  two  malleoli;  the  posterior  tibial,  half  an  inch 

1      [  \  j  /  behind  the  lip  of  the  internal  malleolus.     When 

V      ^^^  ■-  X      /   )    secondary  hemorrhage  is  feared,  the  point  for  com- 
I     f  I  I  ^     prcssion  may  be  marked  with  ink  or  iodin,  and  a 

\/         ^l-jr  I  .  ■>     f      tourniquet  applied   but  not  liglitened;   if  bleeding 
v^>^^        ^~\^     occur,  the  caretaker  may  screw  the  tourniquet  down 
Fio.  ii6.— Catheter  I  chemise,  on  the  point  at  once.  and  thus  control  the  bleeding 
until  the  surgeon  amves. 

(6)  Acupressure  is  rarely  employed,  (i)  A  long  needle  may  be  passed 
into  the  tissues,  then  over  the  vessel,  and  reinserted  in  the  tissues,  secur- 
ing the  vessel  as  the  stem  of  a  flower  is  fastened  to  the  lapel  of  a  coat;  (a) 
the  needle  may  be  pushed  t)irough  the  tissues  on  one  side  of  the  vessel,  twisted 
thmu^gh  t8o°,  and  reinserted  into  the  tissues;  or  (3)  the  needle  may  be  passed 
under  ihe  vessel,  which  is  occluded  by  wire  or  silk  {>asscd  over  the  ends  of 
the  needle  in  a  figure-of-8  fashiou. 

(7)  Forcipressure,  or  the  cru.shing  of  the  end  of  the  vessel  with  strong  hem- 
ostatic forceps,  is  frequently  employed  with  very  small  vessels;  thus  during  an 
operation  many  of  the  little  bleeding  points  which  have  been  caught  with 
hemostatic  forceps  give  no  further  trouble  after  the  forcejis  have  been  removed 


I 


I 


Lateral  ligature, 
(Esmarch  and  Kowaliis.) 
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at  the  completion  of  the  operation.  In  certain  cases  in  which  the  proper  appli- 
cation of  a  h'galurc  is  vcrj'  difficult  and  the  vessel  is  larjje,  the  forceps 
may  be  left  in  place  for  twcntj'-fnur  (k  forty-ei(»ht  hours,  heing,  of  course, 
covered  by  sterile  dressings.  Forcipressurc  is  useful  also  before  ligaturing  a 
thick  pedicle,  as  it  attenuates  the  tissues  and  renders  bleeding  from  shrinkage 
of  the  pedicle  much  less  likely  to  ocair.  Very  jxiwerful  forceps  (vasolribe,  or 
angiolribe)  have  been  constructed  with  this  end  in  view,  and  indeed  a  few  sur- 
geons do  not  even  ligate  after  the  use  of  this  instrument. 

(8)  Torsion  is  useful  in  certain  plastic  operations 
where  the  presence  of  knotted  ligatures  is  undesirable. 
It  should  not  be  used  in  cases  of  atheroma.  Torsion 
is  applied  in  two  ways:  Free  torsion  is  simply  the  fic.  117 
twisting  of  a  vessel  several  times  after  the  applica 
tion  of  hemostatic  forceps;  it  is  used  chiefly  for  small  vessels.  Larger  vessels 
are  occluded  by  limited  torsion;  the  artery  is  drawn  from  its  sheath  by  one 
pair  of  forceps,  grasped  close  to  the  tissues  by  a  second  pair,  then  twisted  with 
the  first  forceps.  Torsion  ruptures  the  inner  and  middle  coats,  which  con- 
tract and  invert,  and  twists  the  outer  coat;  the  end  of  the  vessel  should  never 
be  twisted  off. 

(9)  Ligation  is  the  most  satisfactory  method  for  the  control  of  hemorrhage 
from  any  vessel  large  enough  to  be  seen  by  the  naked 
eye.  Catgut  is  the  material  usually  employed,  although 
with  very  large  arteries  or  with  thick  pedicles  many 
surgeons  prefer  silk.  A  ligature  may  be  applied  to 
the  bleeding  end  of  a  vessel,  or  the  vessel  may  be  tied 
in  its  continuity  some  distance  from  the  wound.  Liga- 
tion of  the  bleeding  end  of  an  artery  is  conducted  by 
seizing  the  end  of  the  vessel  with  hemostatic  forceps, 
drawing  it  a  little  from  its  sheath  when  such  exists,  and 
tying  the  ligature  about  the  vessel  above  the  forceps  in 
a  reef  knot  (Fig,  70).    If  catgut  is  used,  a  third  knot 

alwa}'s  should  be  added.  With  small  vessels  a  little 
of  the  surrounding  tissue  is  usually  included  in  the  grasp  of  the  forceps, 
which  should  be  remdvetl  as  the  first  knot  is  tightened,  otherwise  the  ligature 
slips  off  when  the  forceps  are  removed.  A  lateral  ligature  is  one  applied 
to  the  side  of  a  vessel,  generally  a  vein,  after  the  edges  of  the  wound  have 
b«:n  drawn  together  by  hemostatic  forceps  (Fig.  117).  A  sulure4igalure 
(Fig.  1 18)  is  one  passed  through  the  tissues  surrounding  an  artery  by  means 
of  a  needle.  It  is  usetl  in  dense  ti.ssucs  from  which  the  vessel  cannot  be 
drawn;  in  necrotic  tissues  and  in  atheroma  where  it  is  feared  thallKc  l.\igk.Vast 


Flo.  118.— SulureliKature 
iKimarch  and  Kowaltis.l 
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will  cut  through;  in  tissues  such  as  the  dura,  mesentery,  and  omentum;  and 
n  any  region  in  order  to  ensure  against  the  slipping  of  the  Hgature.  The 
effects  oj  a  ligature,  when  it  is  lied  as  fimily  as  it  should  he,  are  ru[)turc  of  the 
inner  and  mirldle  coats,  which  curl  uyi  and  retract,  and  the  formation  of  a  small 
thrombus,  which  is  finally  replaced  by  fibrous  tissue,  thus  obliterating  the  vessel. 
Atheromatous  arteries  and  very  large  arteries,  e.g.,  the  subclavian  and  iliac, 
should  not  be  tied  tightly  enough  to  rupture  the  inner  coat,  because  of  the 
danger  of  cutting  through  of  the  ligature,  or  dilatation  and  ruplun.-  immediately 
proximal  to  tlie  point  of  ligation;  some  surgeons  ap)>ly  this  rule  to  all  vessels. 
The  ligature  itself  is  encapsulated  if  of  non-absorbable  material.  The  liga- 
tion of  a  large  artery  is  followed  by  a  rise  in  the  general  blood  pressure,  which 
decreases  as  the  collateral  circulation  is  established. 

(lo)  Suture  of  blood  vessels  (p.  )2i5. 

Risumf. — The  treatment  <if  alarming  hemorrhage  from  any  open  wound  is 
first  the  immediate  control  of  bleeding  by  the  application  of  digital  pre.s.sure 
to  the  vcs-sels  in  the  wound,  then,  in  the  extremities,  the  application  of  a 
tourniquet  above  the  wound.  Nothing  Jurtiier  should  be  done  until  the  jjatient 
has  reacted  from  shock,  when  the  parts  may  be  carefully  disinfected  and  the 
vessels  ligatcd,  enlarging  the  wound  as  much  as  may  be  necessary,  and  remem- 
bering that  both  ends  of  large  arteries  and  veins  should  be  tied.  The  desir- 
ability of  suturing  im(x>rtant  vessels  instead  of  occluding  them  by  ligation, 
should  be  borne  in  mind.  A  general  oozing  which  seemingly  comes  from 
no  particular  point  is  controlled  by  firm  gauze  packing,  or  by  suttire  of  the 
wound  and  the  applicatiorj  of  a  firm  bandage.  An  artery  capable  of  producing 
vigorous  bleeding  mu.st  be  ligaled  in  the  wound,  though  even  an  operation  is 
necessary  for  such  purpose.  Ligation  in  continuity  for  hemorrhage  should 
be  performed  only  under  ver)' e-i^ceptional  circumstances,  as  it  is  often  ineffect- 
ual owing  to  a  free  collateral  circulation;  thus  the  author  lost  a  patient  from 
recurring  hemorrhage  following  ligation  of  the  carotid  for  uncontrollable  hem- 
orrhage from  the  cheek.  Again  the  bleeding  vessel  may  be  a  large  vein,  or 
an  artery  not  derived  from  the  vessel  ligatured.  Possibly  in  cases  in  which 
the  tissues  arc  rotten  from  infection,  or  in  which  jMcking  fails  lo  control  per- 
manently a  bleeding  artery  whose  exposure  would  necessitate  the  destruction 
of  important  structures,  ligation  in  continuity  may  be  indicated.  In  the  former 
instance  recurrence  of  bleeding  would  call  for  amputation.  In  regions  such  as 
the  neck  where  elastic  constriction  is  impracticable,  digital  compression  must 
be  maintained  until  the  wound  has  been  sufficiently  enlarged  lo  secure  the 
vessel  by  hemostatic  forceps.  The  patient  may  then  be  reacted  from  shock, 
and  tlic  hemorrhage  controlled  as  outlined  above.  Dangerous  hemorrhage 
in  the  chest  nr  abdomen  is  treated  by  opening  these  cavities,  anfl  controlling  the 
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bleeding  by  ligature,  suture,  gauze  packing,  or.  in  rare  instances,  by  the  cautery; 
often  an  important  organ,  e.g.,  spleen,  kidney,  or  uterus,  must  be  removed.  In 
these  cases  the  surgeon  must  operate  immediately,  in  the  presence  of  even  the 
most  profound  shock.  Hemorrhage  into  the  fran««w  or i^jna/funaf  isdanger- 
ous,  not  from  the  loss  of  blood,  but  from  the  pressure  exerted  upon  the  central 
nervous  system;  it  is  controlled,  after  trephining  or  laminectomy,  by  ligat- 
ure or  packing.  Serious  bleeding  into  the  subcutaneous  tissues  is  treated  by 
immediate  digital  pressure  on  the  main  artery  above,  until  a  tourniquet  can  be 
applied;  after  the  patient  has  reacted  from  shock,  the  source  of  hemorrhage 
is  exposed  by  incision  and  the  vessel  secured  as  described  above.  Serious 
ble^'ding  jroni  arterioles,  venules,  or  Mfnllaries  is  dealt  with  under  liemophilia. 

Hemophilia  {htmorrlutgic  diathesis)  is  a  congenital  and  hereditary  tendency 
to  excessive  or  uncontrollable  bleeding,  arising  spmntaneously,  or  from  wounds 
of  even  the  most  trivial  character.  The  cause  of  the  condition  is  not  known. 
It  is  far  more  frequent  in  males  than  in  femiilcs,  but  females  are  mucli  more 
liable  to  transmit  the  disease  to  their  offspring  than  males;  indeed  a  female 
belonging  to  a  bleeder  family,  but  who  is  not  herself  subject  to  the  affection, 
is  likely  to  beget  bleeder  children,  especially  if  they  be  males.  The  pres- 
ence of  hemophilia  contraindicates  all  but  the  most  urgent  operations. 

The  treatment  consists  in  the  internal  administration  of  tonics  and  the 
c&reful  avoidance  of  all  forms  of  injury;  even  the  most  trivial  operations,  like 
vaccination  or  circumcision,  must  be  regarded  as  highly  dangerous.  In  the 
presence  of  bleeding  ergot,  acetate  of  lead,  or  calcium  chlorid  may  be  given 
internally,  while  adrenalin  and  prolonged  pressure  with  elevation  are  used 
locally.  The  application  of  clotting  blood  from  a  healthy  individual  has 
been  tried,  and  the  direct  transfusion  of  normal  blood  has  been  suggested. 
Escharolics  or  the  actual  cautery  may  temporarily  check  the  oozing, 
but  it  is  very  likely  to  recur  with  the  scfwration  of  the  sloughs.  Petechia 
and  ecchymoses  require  no  local  treatment;  hematomata  and  hemarthroseS 
should  be  protected  from  injury  and  never  oficned. 


LIGATION  OF  ARTERIES  IN  CONTINUITY. 


The  indications  for  ligation  in  continuity  are  aneurysm,  arterial  hemor- 
rhage under  the  circum.stances  mentioned  above,  malignant  growths  whose 
progress  may  be  hindered  by  shutting  off  the  blood  supply,  and  ofierations 
on  very  vascular  structures  in  order  to  reduce  the  loss  of  blood.  In  ad- 
dition may  be  mentioned  the  very  doubtful  indications  of  enlarged  pnisiate. 
for  whicJi  the  internal  iliacs  have  been  tied,  trigriminal  neuralgia,  for  which  the 
carotid  has  been  tietl,  and  epile|)sy,  for  which  the  vertebral  has  V«.«cv  <\vA 
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Flc.  no.— a.  ScalpcU,  A,  r,  forceps;  if,  hemostat;  ^.traction  loops;  /,  litfalurc: 
Xt  tenaculum;  A.  urooved  director:  r,  k,  I,  aneurysm  needles;  m.  bent  probe: 
«.  0.  t,  retractors.     I  Hryant.) 
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The  inslruincnls  commonly  required  are  shown  in  Fig.  119.  Chromicizcd 
catgut  should  be  used  for  all  but  the  largest  vessels,  for  which  floss  silk  is  the 
best  material. 

The  operation  is  preceded  by  mapping  out  the  course  of  the  vessel  by  an 
iroaginan'  line.  The  skin  and  fascia  are  then  divided  along  this  line,  imjxjr- 
tant  structures  drawn  aside,  and  the  vessel  located  by  means  of  anatomical 
guides,  e.g.,  a  muscle,  a  bony  prominence,  a  nerve,  or  another  vessel.  The 
artery  itself  is  recognized  by  its  pinkish  color,  the  thickness  of  its  walls, 
and  by  pulsation,  the  veins  being  dark  in  color,  thin  walled,  and  non-pulsating. 
Pressure  upon  the  vessels  will  distend  the  vein  and  collapse  the  artery  below 
the  point  of  pressure.    The  anatomical  guides,  however,  are  more  reliable 
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Fic.  ijo.— Tilt*  Uiavram  rrpresenlft  three  ttidtinct  oper- 
ations. A.  Ot»ciiing  the  »lieath.  II.  Drawing  livaiure 
round  the  artery.    C.  Tying  artery.     (Moullin.J 


than  the  individual  features  of  the  artery,  as  even  pulsation  may  be  transmitted 
to  the  vein,  or  be  absent  in  the  artery  as  the  result  of  pressure  or  hemorrhage. 
The  sheath  of  the  artery  is  opened  for  about  half  an  inch  by  lifting  it  from  the 
artery  with  forceps,  and  incising  just  beneath  the  forceps  with  the  flat  of  the 
knife  towards  the  arterj'  (Kig.  lao  A).  The  sheath  is  then  held  by  forceps. 
and  separated  from  the  arter)'  by  an  aneurysm  needle  armed  with  the  ligature. 
which  is  corrieti  aniuncl  the  vessel,  in  the  direction  away  from  the  most  im- 
portant neighboring  structure,  which  is  usually  the  vein  (l-Hif,.  \io^>,   'Wt 
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rhage,   and    cerebral    lesions. 


ligature  is  then  tied  in  a  reef  knot  (Fig.  70)  by  placing  the  ends  of  the  thumbs 
or  index  fingers  upon  the  knot,  and  separating  them  by  using  the  middle  joint 
as  the  basis  of  support  (Fig.  uo  C).  The  second  knot  should  be  tied  firmly, 
but  should  not  be  jerked,  as  such  may  break  the  ligature;  a  third  knot  always 
should  be  added  when  catgut  is  employed.  With  the  smaller  arteries  the 
ligature  may  be  tied  with  sufTicient  firmness  to  niplure  the  inner  coats.  With 
very  large  arteries  this  may  result  in  the  cutting  through  of  the  ligature,  or  in 
dilatation  and  rupture  immediately  proximal  to  the  ligature.  In  these  vessels 
the  walls  should  be  approximated  only,  the  stay  knot  being  employed  (Fig. 
121).  The  principal  dangers  following  ligation  in  continuity  are  secondary 
hemorrhage  and  gangrene. 

The  innominate  artery  has  been  tied  thirty-seven  limes  with  eight 
recoveries,    the    chief    causes    of    death    being   sepsis,   secondary    hemor- 

An  incision  is  carried  for  three  or  foui 
inches  along  the  anterior  margin  of  the 
stemomastoid  to  the  epislemal  notch, 
severing  the  skin,  platysma,  and  the  super- 
ficial antl  deep  fascise.  The  sternohyoid, 
sternothyroid,  and  inner  edge  of  the 
stemomastoid  are  divided  and  retracted. 
The  anterior  jugular  vein  is  severed  be- 
tween two  ligatures,  the  carotid  sheath 
opened,  and  the  carotid  arter)'  followed 
to  the  bifurcation  of  the  innominate.  Re- 
section of  the  sternoclavicular  articulation 
may  be  necessarj'  to  expose  the  vessel  properly.  The  inferior  thyroid  veins 
are  tied  or  drawn  aside,  the  right  internal  jugular  and  right  innominate  vein 
are  pushed  to  the  right,  and  the  left  innominate  vein  is  displaced  downwards. 
A  strongly  cur\'ed  aneurysm  needle  is  passed  from  without  and  below,  up- 
wards and  inwards,  care  being  taken  not  to  injure  the  pneumogastric  nerve 
and  pleura,  which  lie  to  the  right.  The  ligature  should  be  of  floss  silk,  tied 
in  a  slay  knot. 

The  common  carotid  arises  from  the  innominate  on  the  right,  from  the 
arch  of  the  aorta  on  the  left.  The  line  oj  the  artery  is  frorri  the  sternoclavicular 
articulation  to  midway  between  the  angle  of  the  jaw  and  the  tip  of  the 
mastoid,  the  vessel  bifurcating  at  the  upper  border  of  the  th)Toid  cartilage. 
Whenever  possible  the  vessel  is  tied  above  the  anterior  belly  of  the  omohyoid, 
i.e.,  in  the  sujK-rior  carotid  triangle,  or  the  truin/^U  oj  elecliim.  as  here  the 
vessel  is  more  superficial  and  the  operation  less  diflicult.  The  triangle  of  elec- 
tion is  bounded   above  by  the   posleri<^r  belly  of  the  digastric,  behind   by 
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the  sternomastoid,  and  in  front  hy  the  anterior  belly  of  the  omohyoid.  The 
inferior  carotid  triangle,  called  the  triangle  of  necessity  because  the  vessel  is 
tied  here  only  when  absolutely  necessary,  is  bounded  above  by  the  anterior  beUy 
of  the  omohyoid,  below  by  the  stemomastoid,  and  in  front  by  the  median  line. 
Ligation  in  the  triangle  of  election  (Fig.  132)  is  carried  out  with  a  sand 
pillow  beneath  the  neck,  the  head  turned  towards  the  opposite  side,  and  the 
chin  raised.  A  three  inch  incision,  the  center  of  which  is  on  a  level  with  the 
cricoid  cartilage,  is  made  along  the  arterial  line,  severing  the  skin,  and  both 


Fig.  ij].— Licature  of  the  common  carotid  and  facial  arterin.    (Moullin.) 

layers  of  the  superficial  fascia,  between  which  lies  the  platysroa,  and  exposing 
the  anterior  edge  of  the  stemomastoid,  which  is  the  muscular  guide  to  the  artery. 
After  cutting  the  deep  fascia  which  is  attached  to  the  border  of  the  stemo- 
mastoid, this  muscle  is  retracted  outwards,  and  the  omohyoid  exposed  and 
tirawn  downwards.  The  sheath  of  the  vessel  is  now  identified  by  means  of 
Uic  drscendms  noni  nerve,  which  descends  u[xin  it,  and  opened  on  the  inner 
side  to  avoid  the  internal  jugular  vein,  which  lies  to  the  outer  side  in  a  separate 
compartment.    The  [meumogastric  nerve  lies  behind  and  between  iKt  i^atT^ 
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and  vein,  in  a  separate  coni|Kirlment  of  ihe.same  shealh.  The  needle  Ls  passed 
from  without  inwards.  Ligation  in  the  triangle  of  necessity  (Fig.  122)  is 
performed  by  making  a  three  inch  incision  downward  along  the  arterial  line 
from  the  level  of  the  cricoid  cartilage.  The  stemomastoid  is  drawn  outwards, 
the  sternohyoid  and  sternothyroid  inwards,  the  omohyoid  upwards.  The 
sheath  is  opened  on  the  inner  side  and  the  operation  completed  as  described 
above.  The  inferior  thyroid  veins  may  be  tied  if  ihey  are  in  the  way;  in 
the  lower  part  of  the  neck  the  anterior  jugular,  and  on  the  left  side,  the 
internal  jugular,  tie  in  front  of  the  artery  and  must  be  carefully  retracted. 
Ligation  of  the  common  carotid,  in  one-fourth  of  the  cases,  results  in  cerebral 
complications,  which  may  be  immediate,  such  as  collapse  from  cerebral  anemia, 
or  which  take  the  form  of  cerebral  softening,  causing  hemiplegia.  One-half 
of  those  devel(>|)ing  intracranial  trouble  die. 

The  internal  carotid  is  rarely  ligated.  The  Hue  of  the  artery  is  parallel 
with  and  a  trifie  external  to  that  of  the  external  carotid.  The  muscular  guide 
is  the  stemomastoid,  and  the  incision  is  the  same  as  that  for  the  external  car- 
otid. The  steniomastoid  is  retracted  backwards,  the  posterior  belly  of  the  di- 
gastric upwards,  and  the  external  carotid  forwards.  The  needle  is  passed  from 
without  inwards,  carefully  avoiding  the  internal  jugular  vein  and  the  pneu- 
mogastric  nerve. 

The  external  carotid  extends  from  the  bifurcation  of  the  common  carotid, 
on  a  level  with  thesupcriorborder  of  the  thyroid  cartilage,  to  midway  between 
the  external  auditory  mcattis  and  the  condyle  of  the  lower  jaw.  The  line  of 
the  artery  is  the  upper  porji«»n  of  that  for  the  common  carotid.  The  muscular 
guide  is  the  stemomastofa.  The  position  of  the  patient  is  the  same  as  that 
for  ligation  of  the  common  carotid.  A  three  inch  incision,  with  the  center 
at  the  great  comu  of  the  hyoid  bone,  is  made  along  the  arterial  line,  severing 
the  skin,  both  layers  of  the  superficial  fascia,  which  includes  the  platysma,  and 
the  deep  fascia.  The  stemomastoid  is  retracted  outwards,  the  posterior 
belly  of  the  digastric  and  the  stylohyoid  upwards,  and  the  hypoglossal 
nerve  inwards.  The  point  of  election  for  ligation  is  opposite  to  the  tip  of  the 
great  comu  of  the  hyoid  bone,  and  between  the  superior  thyroid  and  lingual 
arteries.  The  superior  thyroid,  lingual,  and  facial  veins,  which  lie  in  front  of 
the  artery,  should  be  avoided,  and  any  lymphatic  glands  which  are  in  the  way 
removed.  The  needle  is  passed  from  without  inward,  carefully  avoiding  the 
superior  laryngeal  nerve,  which  lies  behind  the  artery.  The  artery  is  distin- 
guished from  the  common  carotid  and  from  the  internal  carotid  by  the  presence 
of  branches. 

The  superior  thyroid  arises  from  the  extemal  carotid  close  to  its  origin. 
passes  upwards  and  inwards,  then  downwards  and  forwards  to  the  thyroid 
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gland.  A  two  inch  incision,  with  its  center  on  a  level  with  the  upper  edge 
of  the  th)Toid  cartilage,  is  made  along  the  carotid  tine,  and  the  external 
carotid  exposed.  The  arter>'  is  then  tied,  care  being  taken  to  avoid  the  supa- 
lior  thyroid  veins  and  the  superior  larj-ngeal  ner^'e. 

The  lingual  artery  (Fig.  123)  may  be  tied  close  to  its  origin  through  the 
incision  for  the  exposure  of  the  e.ttemal  carotid,  or  under  the  hyoglossus 
in  the  subntaxillary  triangle.  In  the  latter  operation  the  patient  is  placed 
in  the  same  position  as  that  for  the  ligation  of  the  carotid.  A  curved  in- 
cision, with  its  center  oi)positc  tlie  greater  comu  of  the  hyoid  bone,  is  made 
from  below  and  external  to  the  symphysis  menti,  to  below  and  within  the  point 
where  the  anterior  edge  of  the  masseler  joins  the  lower  border  of  the  jaw, 
severyig  the  skin,  both  layers  of  the  sufjerficial  fascia,  and  the  platysma.  The 
submaxillary  gland,  which  lies  in  a  compartment  of  the  deep  fascia,  is  retracted 
upwards  after  severing  the  deep  fascia,  thus  exposing  the  two  bellies  of  the 
digastric,  the  posterior  edge  of  the  mylohyoid,  and  the  hyoglossus.  The 
digastric  tendon  is  retracted  downwards,  and  the  hypoglossal  nerve  (the  guide 
to  the  artery)  and  the  raninc  vein,  which  cross  the  hyoglossus,  are  pushed 
upwards;  the  hyoglossus  is-  divided  transversely  between  the  nerve  and  the 
hyoid  bone.  The  arter)-  lies  immediately  beneath  the  muscle  on  the  middle 
constricter  of  the  pharynx,  and  is  tied  by  passing  the  needle  from  above  down- 
wards. 

The  facial  artery  (Fig.  122)  may  be  tied  through  the  inci-sion  for  ligation 
of  the  external  carotid,  or  at  the  point  where  it  crosses  the  lower  border  of  the 
jaw  immediately  in  front  of  the  masscter,  by  making  a  small  transverse  incision 
through  the  skin,  platysma,  and  fascia.  The  needle  is  passed  from  behind 
forwards,  to  avoid  the  vein,  which  lics4«iund. 

The  temporal  artery  may  be  tied  in  front  of  the  auditory  meatus  at  the 
point  where  it  crosses  the  zygoma.  A  small  vertical  incision  is  made  thrr)ugh 
the  skin  and  fascia,  between  the  tragus  and  the  condyle  of  the  jaw,  and  the 
vessel  tied  just  above  the  root  of  the  zygoma,  avoiding  the  auriculo-temporal 
nerve  and  brunches  of  the  tcmporo-facial  portion  of  the  seventh  nerve. 

The  occipital  artery  may  be  tied  at  its  origin,  through  the  incision  made 
for  the  external  rarolid,  or  behind  the  mastoid  process.  In  the  latter  ojKralion 
an  incision  is  made  from  the  tip  of  the  mastoid  upwards  and  backwards  to- 
wartls  the  occipital  protuberana".  The  posterior  fibers  of  the  stemomastoid, 
the  splcnius,  and  the  tracheloma.stoid  are  severed,  and  the  vessel  tied  between 
the  mastoid  ))nxess  and  the  transverse  process  of  the  atlas. 

The  subclavian  artery  (Fig.  it^)  arises  from  the  innominate  on  the  right, 
and  the  arch  of  the  aorta  on  the  left,  and  extends  from  the  sternoclavicular 
joint  to  the   lower  border  of  the  first  rib.     It  is  divided  into  three  \Ys.t\a.V>>i  >J5«. 
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scalenus  anticus,  ihe  tiret  jxirlion  lying  to  ihe  inner  side  of  the  muscle,  the 
second  behind,  and  the  third  to  the  outer  side.  The  third  portion  lies  in 
the  subclavian  triangle,  which  is  formed  by  the  clavicle  below,  the  posterior 
belly  of  the  omohyoid  on  the  outer  side,  and  the  posterior  border  of  the  stcmo- 
mastoid  on  the  inner  side.  Ligation  of  the  first  or  second  portion  is  very  rarely 
performed.  The  tine  of  Ihe  third  portion  is  from  the  posterior  border  of  the 
stemomastoid,  to  the  anterior  border  of  the  trapezius,  half  an  inch  above  and 
parallel  to  the  clavicle.    The  musculcr  guide  is  the  outer  border  of  the  scalenus 


Fig.  I2j.— Lisaturc  of  >ubcUvian  and  liosual  arterica.    <Moullin.) 


anticus,  which  lies  approximately  behind  the  outer  border  of  the  stemomastoid. 
The  bony  guide  is  the  tubercle  on  the  first  rib  into  which  the  scalenus  anticus 
is  inserted,  the  artery  lying  directly  behind  it.  In  ligation  of  the  third  part  of 
the  artery  the  thorax  is  raised,  the  neck  extended,  and  the  head  turned  to  the 
opposite  side.  The  size  of  the  subclavian  triangle  is  increased  by  pulling  down 
the  arm,  and  fixing  it  in  this  position  by  pushing  the  forearm  under  the  back. 
An  incision  is  made  over  the  clavicle,  from  the  outer  margin  of  the  stemo- 
mastoid to  the  inner  margin  of  the  trapezius,  after  the  skin  has  been  drawn 
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iwn.    This  maneuver  protects  the  external  jugular  vein,  and  when  the  skin 
is  released  leaves  the  wound  half  an  inch  above  the  clavicle.     The  incision 
involves  the  skin,  superficial  fascia  and  platysma,  and  the  deep  fascia.    The 
external  jugular  vein  is  retracted  inward  or  divided  between  two  ligatures, 
the  posterior  belly  of  the  omohyoid  retracted 
upwards,  and  the  scalenus  anticus  with  the 
tubercle  on   the  first   rib  identified.    The 
transverse  cervical  and  the  suprascapular 
arteries  should  not  be  injured,  as  they  assist 
in  the  oillateral  circulation .    The  subclavian 
vein  lies  in  front  of  and  below  the  finger  as 
it  rests  on  the  scalene  tubercle;  the  arterj- 
lies  behind  and  can  be  felt  pulsating  on  the 
first  rib.    The  brachial  plexus  lies  above 
and  to  the  outside,  the  lower  cord  passing 
behind  the  vessel.     With  the  finger  guarding 
the  vein,  the  needle  is  passed  from  above 
downwards  close  to  the  artery,  to  avoid  the 
lowest  cord  of  the  plexus.    There  is  also 
some  danger  of  wounding  the  pleura. 

The  internal  mammary  artery  courses 
downwards  on  llie  inner  surface  of  the  chest 
wall,  about  half  an  inch  from  the  edge  of  the 
sternum.  It  may  be  tied  after  dividing  the 
intercostal  structures  outwards  from  the  edge 
of  the  sternum  for  an  inch  or  more.  In  order 
to  secure  both  ends  of  a  divided  internal 
mammary,  which  is  absolutely  necessar)' 
owing  to  the  freedom  of  the  collateral  cir- 
mlation,  a  fwrtion  of  the  costal  cartilage 
may  be  resected. 

The  vertebral  artery  has  been  tied  for 
wounds,  secondary  hemorrhage  following  "'f'  ''•  ''Mf'-ior  scpuUr;  "o.  Uor 
ligature  of  the  innominate,  and  for  epilepsy. 
An  incision  dividing  the  skin,  superficial 
fucia,  platysma,  and  deep  fascia,  is  made 
along  the  lower  half  of  the  posterior  border  of  the  stemomastoid.  This 
muscle  is  retracted  forwards  with  the  external  jugular  vein  and  the  scalenus 
anticus.  upon  which  lie  the  phrenic  nene  and  the  transx'crsc  cervical  arterj". 
The  transverse  process  of  the  sixth  cervical  vertebra  is  defined,  at\d  live  ■wVtVi 
i6 


Fig.  144.— Dtagram  to  show  the  col 
tatcral  circulation  after  ligature  of 
common  carotid,  subclavian,  and  axil 
lary  arteries.  A.  Common  carotid. 
U.  Internal  carotid;  C.  Kxtcrnal  ca 
rotid;  D.  Vertebral;  K.  Circle  of  Wil 
lis:  F.  Basilar:  <i.  Subclavian.  H 
Thyroid  axis;  I.  Inferior  thyroid:  J, 
Superior  thyroid:  K.  Occipital:  L. 
IVincepi  ccrvicia;  M.  Ueep  cervical: 
N.  Tran^versalis  colli;   O.  Suprascap' 


Subscapular;  T.  I-onit  thoracic;  V. 
Short  thoracic;  V.  Superior  inter 
co5tal:  X.  Internal  mammary;  V  and 
/.  Aortic  intercostals.    iWaUham.) 
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found  below  this  point  in  the  interval  between  the  scalenus  anticus  and  the 
longus  colli.  The  vein  lies  superficial  to  the  artery  and  is  drawn  to  the  outer 
side,  the  needle  being  passed  from  without  inwards,  care  being  taken  to  avoid 
the  pleura  and  the  thoracic  duct. 

The  inferior  thyroid  may  be  lied  through  the  incision  made  for  ligation 
of  the  common  carotid  in  the  triangle  of  necessity.  The  stemomastoid  and 
the  carotid  sheath  are  drawn  outwards,  the  omohyoid  upwards,  and  the 
sternohyoid  and  sternothyroid  divided  if  necessary.  The  arterj-  is  found 
below  the  transverse  process  of  the  si.tth  cer\ical  vertebra  and  behind  the 
carotid  sheath.  Care  should  be  taken  not  to  injure  the  middle  cervical  gan- 
glion, the  recurrent  laryngeal  nerve,  the  esophagus,  or,  low  down  in  the  neck, 
the  thoracic  duct. 

The  axillary  artery  extends  from  the  lower  border  of  the  first  rib  to  the 
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Kic.  175.— Ligature  of  axillary  artcr).    (Moutlin.) 


Tower  border  of  the  tendon  of  the  teres  major.  It  is  divided  into  three 
portions  by  the  pcctoralis  minor,  the  first  portion  being  above,  the  second 
behind,  and  the  third  below  that  muscle.  The  line  of  the  artery  is  from  the 
middle  of  the  clavicle  to  the  junction  of  the  anterior  and  middle  thirds  of  the 
outlet  of  the  axilla.  The  second  portion  of  the  artery  is  not  lied,  owing  to  its 
depth  and  to  the  fact  thai  it  is  closely  surrounded  by  large  nerve  trunks. 
Ligation  of  the  first  portion  may  be  accomplished  through  an  incision 
from  the  coracoid  process  of  the  scapula  to  within  one  inch  of  the  sterno- 
clavicular joint,  parallel  with  and  half  an  inch  below  the  clavicle.  After 
dividing  the  superficial  structures,  the  clavicular  portion  of  the  pectoralb 
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major  is  severed  and  the  costocoracoid  membrane  incised  below  the  subdavius. 
The  acromiolhoracic  artery  and  cephalic  vein  are  avoided,  the  pectoralis  minor 
drawn  downward,  and  the  needle  passed  from  below  upwards  to  avoid  the 
vein,  which  is  below  and  to  the  inner  side,  while  the  finger  guards  the  brachial 
plexus,  which  lies  above  and  to  the  outer  side.  In  ligation  of  the  third 
portion  (Figs.  125,  483)  the  arm  is  abducted,  and  a  three  inch  incision  made 
along  the  inner  border  of  the  coracobrachialis,  dividing  the  skin  and  fascix. 
The  median  nerve  lies  on  the  arterj'  and,  with  the  musculocutaneous  nerve, 
which  is  more  external,  is  drawn  outwards,  The  axillary  vein  and  the  ulnar 
and  internal  cutaneous  ner\-es,  which  lie  to  the  inner  side,  are  separated,  and 
the  ligature  passed  from  within  outwards. 

The  brachial  artery  underlies  a  line  drawn  from  the  junction  of  the  anterior 
with  the  middle  third  of  the  outlet  of  the  axilla,  to  a  point  midway  between 
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Fig.  ij6.—  LiKaturc  o(  brachial  artery.  ^MouUin.) 
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the  two  condyles  of  the  humerus.  The  muscular  guide  is  the  inner  border 
of  the  biceps.  Ligation  at  the  middle  of  the  arm  (Figs.  126,  482)  is 
conducted  with  the  arm  abducted  and  the  forearm  supinated.  There  should 
be  no  supfKirt  Iwrneath  the  arm  for  fear  that  the  soft  structures  might  be 
pushed  forwards  over  the  artery  and  so  complicate  the  operation.  An  incision 
two  or  three  inches  long  is  made  along  the  inner  border  of  the  biceps,  sever- 
ing the  skin  and  fasciae.  The  muscle  b  retracted  outwards  and  the  median 
ncr\'C.  which  at  the  middle  of  the  arm  crosses  the  artery  from  without  inwards, 
located.  The  nen^e  is  displaced  to  the  more  convenient  side,  and  the  needle 
pused  from  it,  after  separating  the  ven«  comites  and,  above  the  middle  of 
the  arm,  the  basilic  vein,  which  here  lies  beneath  the  deep  faatva.  ^tv^  0«fi«.  Vi 
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the  utcTT.  The  ulnar  ntrrt  lies  to  tbe  insade.  At  tbe  bend  of  the  elbow 
(Fig.  4S1)  the  bicefs  Itmdcm  is  the  gnide.  A  two  inch  indaoa  b  nude  aloog 
the  inner  edge  of  the  biceps  tendao  ^itmding  down  to  the  cxeue  of  tbe 
dbom,  Tbe  mrdim  basific  Tcin  is  dimwa  du»u»a»b  and  inwuds.  tbe 
hifipitil  fasda  inciaed.  the  tcbx  oomiies  separated,  and  the  Cigttiire  passed 
faoB  wBhatt  ootwaids  to  avoid  tbe  nwitm  nerve. 

Tbe  uliur  artery  curt^es  from  its  poiat  oi  odgo  abooi  one  inch  bekiwr  the 
bend  of  the  elbow,  to  tbe  ulnar  side  of  the  iorearm.  thence  passes  downward 
to  the  radial  side  of  the  ptsifonn  bone.  Tbe  lime  »{ the  mff*r  Omd  in  hota 
the  nwUe  of  the  front  of  tbe  dbow  joint  to  the  jnidiaB  of  tbe  upper  and 
Buddle  thirds  of  the  nlna.  The  lime  «/  the  letter  tw»-tkiHs  is  from  the  apex 
of  tbe  intenial  cooidyle  of  tbe  bumenis  to  the  radial  side  of  tbe  pisiform  bone. 
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Fic  Lf7.—  Li««torc  of  the  radial  «ad  aiiur  arteries.    (VoslliB.) 


The  amscidar  guide  is  tbe  outer  border  of  tbe  flexor  carpi  uinaris.  Ligation 
at  tbe  wrist  (Fig.  127)  is  acxomplished  by  making  an  incision  an  inch  or 
iDOfc  in  length  along  the  radial  border  of  the  flexor  carpi  ulnaris.  which  is 
drawn  inwards  after  the  deep  fascia  has  been  opened.  The  ligature  is  passed 
from  within  outwards  to  avoid  the  ulnar  nen-e.  which  lies  to  the  ulnar  sidefl 
of  tbe  artery.  Ligation  of  the  middle  third  (Fig.  480)  is  performed  by* 
making  a  three  inch  incision  in  the  line  of  tbe  vessel,  dividing  the  deep  fascia. 
and  separating  the  flexor  carpi  ulnaris  from  the  flexor  sublimis  digitonim; 
this  ittteispace  is  inaiked  by  a  whitish  or  >-cUowish  line,  which  is  often  indis- 
tinct and  sometimes  absent,  but  may  always  be  distinguished  by  moving  the 
wrist  and  the  fingers. 

Tbe  radial  artery  underlies  a  line  drawn  from  midway  between  the  tip 
of  the  condyles  of  the  humerus,  to  the  ulnar  side  of  the  styloid  process  of  the 
ladius.    The  muscular  guidf  is  the  inner  border  of  the  supinator  longus.     Fo 
ligation  in  the  upper  third  (Fig.  4S0)  make  a  three  indi  incision  along 
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line  of  the  vessel,  divide  the  fasciae,  retract  the  supinator  longus  outwards 
and  pass  the  needle  from  without  inwards.  The  radial 
ner\'e  lies  to  the  radial  side  of  the  vessel.  For  ligation 
above  the  wrist  (Fig.  1J7)  an  incision  is  made  in  the  line 
of  the  vessel,  the  fascix  divided,  and  the  vessel  found  be- 
tween the  supinator  longus  and  the  flexor  carpi  radialis. 
In  this  situation  the  radial  nexye  lies  on  the  dorsum  of  the 
forearm  and  fa  not  encountered.  A  small  superficial  vein 
may  overlie  the  artery,  and  branches  of  the  external  cutaneous 
nerve  may  be  seen.  At  the  back  of  the  wrist,  or  in  la 
labalUre  (snuff  box),  which  is  bounded  internally  by  the 
tendon  of  the  extensor  primi  inlemodii,  and  externally  by 
the  extensor  secundi  Lntemodii  poUicis,  the  line  of  the  artery 
is  from  the  tip  of  the  styloid  process,  to  the  posterior  angle 
of  the  first  interosseous  space.  An  incision  is  made  between 
the  tendons,  from  the  styloid  process  to  the  base  of  the  first 
metacarpal  bone.  Beneath  the  skin  will  be  found  the  super- 
ficial radial  vein  and  a  few  branches  of  the  radial  nerve. 
The  deep  fascia  is  then  opened  and  the  artery  exposed. 

The  abdominal  aorta  has  been  tied  15  times  with  15 
deaths,  although  one  case  lived  10  days,  one  39  days,  and 
one  48  days.  The  oj)eralion  is  performed  by  opening  the 
abdomen  in  the  median  line,  retracting  the  intestines,  incising 
the  posterior  parietal  peritoneum,  and  tying  the  vessel. 

The  common  iliac  artery  extends  from  the  aorta,  oppo- 
site the  left  side  of  the  body  of  the  fourth  lumbar  vertebra, 
for  two  inches,  to  the  upper  end  of  the  sacr<:)iliac  synchon- 
drtisis.  The  line  of  the  artery  is  the  upper  two  inches  of  a 
line  drawn  from  a  point  half  an  inch  below  and  to  the  left  of 
the  umbilicus,  to  midway  between  the  anterior  superior 
spine  of  the  ilium  and  the  symphysis  pubis.  The  vessel 
may  be  tied  by  the  transperitoneal  or  by  the  retroperitoneal 
route.  The  transprriloneal  route  is  preferable.  The  abdomen 
is  opened  through  the  left  rectus  muscle  by  an  indston  whose 
center  is  a  little  below  the  umbilicus.  The  intestines  are 
pushed  aside,  the  posterior  parietal  peritoneum  opened,  and 
the  needle  passed  from  the  patient's  right  to  left,  on  both 
sides  of  the  body,  as  the  vein  lies  behind  the  artery  on  the 
right  side,  and  -behind  and  internal  to  it  on  the  left.  In  the  retro  peritoneal 
method  an  incision  is  made  from  just  above  the  vntcn\tt.V  a\A«sttCvMJk  ■ww 


Fic.  iH.-  I)i»- 
ffram  to  show  the 
collateral  c  i  rcula* 
tion  after  licoture 
of  the  a  X  i  1 1  a  r  jr. 
brachial,  radial, 
and  ulnar  arteries. 
A.  Urachial;  II.  Ka- 
dial;  C.  L'Inar;  D. 
Superior  profunda: 
E.  Inferior  pro- 
funda; F.  Anatto- 
motica  manna:  O. 
Radial  recurrent: 
II.  lntero5«eous 
recurrent:  I.  An- 
terior and  K.  Pos- 
terior ulnar  recur- 
rent: ]-  Axillary: 
I..  Common  inter- 
osseous: M.  I'oite- 
r  i  o  r  interojseoos; 
N.  .'\nlerior  inter- 
osseous; 00.  .\nte- 
rior  and  posterior 
carpal:  f.  I>eep 
almar  arch:  U. 
ner6cial  palmar 
arcn;  R.  Posterior 
circumflex;  S.  Siih- 
scapular.  (Wals- 
ham.) 
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Ike  isttne  » imKd  a*  in  dK 
•J  be  tied 
I  the  iBOMM  p«CB  farlke 

Tbe  fMeal  aitcfy  caiays  fma  ihepcbit  tham^lkeappcrputof  the 
great  Mcroadatic  *«»'■*■,  at  &e  jmctif  a<  the  ^ipa  aad  onddk  durds  of 
a  fine  dnvn  frooi  the  poatericK  *upe«im  spate  of  tbe  Siiiiii  to  the  lop  of  the 
peat  tmriiawlrr.  Aa  imdmaa  h  aiade  akng  tUs  Gne.  the  fibcn  of  ibe  ghitais 
■aiianf  aqiaiated.  tlie  deep  iuda  oponed.  and  tbc  artepr  cxpoaed  by  sqiaiat- 
Img  tbt  ffaUemmBiknbomAtpjntanus.  Tbe  adatic  and  internal  pndic 
aftcrica  may  be  icacbed  tbnofh  aa  indaaa  paolei  with,  bat  ooe  and  one- 
balf  iadMskywer  than,  tiat  used  for  the  gblteal  artny.  Tbe  fibers  of  the  g^u- 
leiH  ■•»■■»  are  afpaialfd.  aad  the  vcaads  foond  emerging  from  the  lower 
pait  of  die  great  aacreaciatic  fomncn.  at  tbe  lower  border  of  the  pyriformis 
and  just  below  the  great  sdalic  nerve. 

Tbe  ezteraal  iliac  artery  underlies  the  lower  two-thirds  of  a  line  drawn 
from  one-half  inch  below  and  to  the  left  of  the  umbilicus,  to  midway  between 
the  anterior  superior  spine  of  the  ilium  and  the  s}Tnpb}-sis  pubis.  The  artery 
may  be  lied  by  the  trans ptrUoneal  mtikod  through  an  incision  in  the  middle 
line  or  in  the  semDunar  line.  The  extraperUoneal  method  (Fig.  139)  is  per- 
formed through  an  incision  about  four  bches  in  length,  extending  from  one- 
half  inch  above  the  middle  of  Poupart's  ligament,  to  a  point  one  inch  above 
and  one  inch  internal  to  the  anterior  superior  iliac  spine.  After  dividing  the 
•kin,  tuperficial  fascia,  and  external  oblique,  internal  oblique,  and  transvetsalis 
muicles,  the  transversalis  fasda  is  cautiously  opened,  and  the  peritoneum 
pushed  upwards  and  inwards  until  the  psoas  muscle,  along  tbe  inner  border 
of  which  the  veMel  runs,  has  been  exposed.  The  needle  is  passed  from 
within  outwards  to  avoid  the  vein.  One  should  be  careful  not  to  injure  the 
epigastric  or  the  circumflex  artery,  as  they  are  important  aids  in  establish- 
ing the  collateral  circulation. 

The  line  of  the  femoral  artery  is  from  midway  between  the  antrjior  su- 
perior spine  of  the  ilium  and  the  symphysis  pubis,  to  the  inner  condyle  of  the 
femur.  The  muscular  guide  is  the  sartorius,  which  lies  external  to  the  vessel 
in  the  upper  third,  in  front  in  the  middle  third,  and  to  the  inner  side  in  the 
lower  third.     The  artery  may  be  ligated  just  below  Poupart's  ligament,  at 
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the  apcT  of  Scarpa's  triangle,  or  in  Hunter's  canal.  Ligation  of  the  com- 
mon femoral  just  below  Pouparl's  ligament  is  rarely  f^rformed,  because  its 
numerous  branches  may  interfere  with  perfect  occlusion,  and  the  collateral 
circulation  is  much  more  free  after  ligation  of  the  external  iliac.    An  incision 
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Fic.  i«ij  —  Lifature  of  external  iliac  and  suprrticUl  femoral  arteries.    In  this  figure  the  in- 
cition  for  the  femoral  artery  i«  placed  loo  low.    (Moullin.) 


through  the  skin  and  superficial  fascia  is  made  in  the  line  of  the  artery,  from 

j»  little  above  Poupart's  ligament  downwards  for  two  or  three  inches.    The 

iiperficial  veins  and  the  lymphatic  glands  are  drawn  aside,  the  fascia  lata 

Hvidcd,  and  the  sheath  opened.    The  needle  is  passed  from  within  outwards 

avoid  the  vein.    The  anterior  crural  nerve  lies  to  the  outer  side.    For 
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ligation  of  the  superficial  femoral  at  the  apex  of  Scarpa's  triangle  (Figs. 
139,  504)  an  incision  four  inches  in  length,  the 
center  of  which  is  four  inches  below  Poupart's 
ligament,  is  made  along  the  arterial  line,  dividing 
the  skin  and  fascia.  The  sartorius  is  retracted 
outwards,  and  the  needle  passed  from  within  out- 
wards  to  avoid  the  vein,  which  in  this  situationfl 
lies  to  the  inner  side  of  and  behind  the  artery. 
The  internal  cutaneous  ner\'c  lies  in  front  of  the 
vessel,  and  the  long  saphenous  nerve  lies  to  the 
outer  side  on  a  deejjer  plane.  For  ligation  in 
Hunter's  canal  (Fig.  503).  a  four  inch  incision  is 
made  in  the  line  of  the  arter>'  in  the  middle  third 
of  the  thigh.  After  dividing  iJie  fascia  lata  the 
sartorius  is  retracted  inwards,  the  fibrous  roof  of 
Himter's  canal,  running  froin  the  adductor  longus 
to  the  vastus  intemus,  incised,  and  the  sheath  of 
the  vessel  exposed.  The  long  saphenous  ncTve 
lies  upon  the  sheath  and  should  be  drawn  out  of 
the  way.  The  needle  is  passed  from  without  in- 
wards to  avoid  the  femoral  vein,  which  lies  behind 
and  slightly  to  the  outer  side. 

The  popliteal  artery  (Fig.  496)  extends  from 
the  lower  end  of  Hunter's  canal,  at  the  junction 
of  the  middle  and  lower  thirds  of  the  thigh,  to 
the  lower  border  of  the  popliteus  muscle.  The 
line  of  the  artery  is  from  a  point  one  inch  internal 
to  the  upper  angle  of  the  popliteal  space,  passing 
conI?cral''ci;cui».ion'aftc°r'ii!,':  ™dway  between  the  condyles  of  the  femur,  to  the 
aiurc  .,(  tiie  common  .liac.  ex-   apex  of  the  lower  ande  of  the  space.      The  mus- 

tcrnal  and  internal  ihac.  fern-       •  or 

oral,  pouiitcai.  and  arteries  o(   cuiar  guide  in  the  upfx;r  third  is  the  inner  border 

llie  le».     .\.  Common  iliac;   H-       ,     ,  .  ,  .        >        , 

External   iliac:    C.    Internal   of  the  Semimembranosus;    m  the  lower  part  the 
iliac;   O.  Last  lumbar;  K.  Ilio-  ,   ,.  .,  ,     .  .l     i        i       r  .1. 

lumbar;  K.  Epigastric;  G.  Cir-  vessel  lies  midway  between  the  heads  of  the  gas- 

rT;urtV;""'i--<"°i''"«r»i;  trocnemius.    The  internal  popliteal  ner>e  b  super- j 

c*^,mflex;"M.  Pro^un.Ta?  N.  In:  «"«'  '»  l^e  arter)-,  and  the  vein  is  e.Ttemal  abovcf 

tcrnal circumiicji;  o.  i-emorai;  jjut  crosses  the  vcsseU  lower  down,  Iving  between 

r.    tomes    i«cliiatici:    CCO 

I'criorating;  K.  Anastomotica   the  artery  and  the  internal  popliteal  nerve.     The 

iii.igna.S  S.  Superior  irticular:  ,  ,-       ■  i.  ,,  .  ,j 

TT.  Inferior  articular;  u.  Tih.   extcmal  pophleal  ncrve  lies  well  to  the  outer  side. 

iai  recurrent;  \'.  I'opliteal;  W.    t       i-      .•  r      1  1^  -    j  •      •   •         r 

.Anterior  iiiiiai:   X.   I'osterior   '"   hgation  of  the  upf)cr  third  an  mcision  four 
ham.';   ^'  •■"°""'-    '^^^''    inches  in  length  is  made  along  the  outer  border 


the  semimembranosus,  which  is  retracted  inwards,  the  internal  popliteal 
nerve  displaced  outwards,  and  the  needle  passed  from  without  inwards,  as 
in  this  situation  the  vein  is  slightly  external.  The  lower  part  of  the  vessel 
may  be  tied  through  an  incision  midway  between  the  heads  of  the  gastrocne- 
mius, which  are  separated  while  guarding  the  external  saphenous  vein  from 
harm.  The  vein  and  nerve  are  drawn  to  the  inner  side,  and  the  needle 
passed  from  within  outwards. 

The  posterior  tibial  artery  is  marked  by  a  line  from  the  center  of  the 
popliteal  space,  to  a  point  a  finger's  breadth  behind  the  internal  malleolus. 
Ligation  in  the  middle  of  the  leg  (Figs.  131,  493)  is  performed  with  the 

!leg  flexed  and  lying  on  the  outer  side.  An  incision  four  inches  long  is  made 
a  finger's  breadth  behind  the  internal  border  of  the  tibia,  dividing  the  skin 
and 


Fig.  iji  — Ligalurr  uf  po&lrrior  tibial  artery.     ^Mouilin.) 


and  superficial  and  deep  fascite,  and  avoiding  the  long  saphenous  vein  and 
ncn-e.  The  giistrocnemius  is  drawn  inwards,  the  solcus  and  the  aponeurosis 
un  its  under  surface  severed  and  retracted  backwards,  and  the  vessel  with 
the  posterior  tibial  nerve  to  the  outer  side  exjwsed  on  the  tibialis  posticus. 
After  separating  the  vena:  comites  the  needle  is  jjassed  from  without  inwards. 
For  ligation  behind  the  malleolus  make  incision  one  An^r's  breadth 
behind  the  malleolus,  open  the  intemalannularligament  between  the  tendons 
of  the  flexor  longus  digitorum  and  flexor  proprius  pollicis,  and  pass  the  needle 
from  behind  forwards,  thus  avoiding  the  nerve,  which  is  posterior  and  ex- 
ternal. The  tendon  sheaths  should  not  be  opened,  and  the  annular  hgamenl 
should  be  sutured  after  the  vessel  has  been  tied. 
The  line  of  the  anterior  tibial  artery  is  from  a  point  mid'wa.N  VjK.V»st'Dtv^\* 
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nen-e  Ijing  to  the  outer  side.  The  needle  should  be  passed  from  without 
inwards.  In  the  middle  of  the  leg  (Figs.  132,  493)  the  same  intermuscular 
space  is  opened,  and  the  vessel  found  between  the  tibialis  anticus  and  the 
extensor  proprius  pollicis;  the  nerve  lies  in  front  of  the  artery  and  slightly  to 
the  outer  side;  it  should  be  retracted  outwards  and  the  needle  passed  from 
without  inwards.  In  the  lower  third  of  the  leg  (Fig.  490)  an  incision  is 
made  in  the  line  of  the  artery  along  the  external  border  of  the  tendon  of  the 
tibialis  anticus.  After  dividing  the  deep  fascia,  separate  the  tibialis  ami- 
cus from  the  extensor  proprius  pollicis,  retract  the  nerve,  which  lies  in  front 
and  a  little  external,  outwards,  and  pass  the  needle  from  without  inwards. 

The  line  of  the  dorsalis  pedis  is  from  the  mid{)oint  between  the  malleoli. 
to  tlie  upper  end  of  the  interosseous  space  between  the  first  two  metatarsal 
bones.  The  muscular  guidt  is  the  outer  margin  of  the  tendon  of  the  extensor 
proprius  pollicis.  An  incision  is  made  in  the  line  of  the  vessel  along  the  outer 
border  of  the  extensor  proprius  pollicis,  the  deep  fascia  opened,  the  extensor 
proprius  pollicis  retracted  inwards,  and  the  extensor  brevis  digitorum  out- 
wards.    Locate  the  nerve  and  pass  the  needle  from  it  (Fig.  133). 

The  line  of  the  peroneal  artery  is  from  the  posterior  border  of  the  head 
of  the  fibula,  to  the  point  where  the  outer  border  of  the  tendo-Achillis  is  inserted 
into  the  os  calcis.  Make  an  incision  along  the  arterial  line,  incise  or  draw 
inwards  the  soleus,  which  arises  from  the  upper  third  of  the  bone  only,  divide 
the  flexor  longus  pollicis  close  to  the  bone,  and  incise  the  ajxjneurotic 
structure  covering  the  vessel,  which  is  found  close  to  the  fibula.  The  needle 
may  be  passed  in  either  direction  and  the  vens  comites  tied  with  the  artery 
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"Wounds  of  the  thoracic  duct  during  operations  on  the  neck  are  proba- 
bly more  frequent  than  is  generally  believed,  but  owing  to  the  fact  that  there 
may  be  two  or  more  ducts,  the  accident  may  not  be  followed  by  serious  conse- 
quences, and  is  overlooked.  Of  twenty-five  recorded  cases,  two  were  fatal. 
The  accident  is  recognized  during  operation  by  the  escape  of  a  white  tluid 
which  coagulates  on  standing.  In  many  cases  the  leakage  is  not  noticed 
until  several  days  later,  owing  to  the  mbcture  of  the  lymph  with  blood,  and  to 
the  small  amount  of  food  taken  immediately  after  operation.  The  quantity 
of  lymph  lost  varies;  when  the  thoracic  duct  is  not  supplemented  by  a  rich 
collateral  circulation,  it  may  be  two  or  more  quarts  a  day.  In  these  cases  there 
arc  great  thirst,  exhaustion,  emaciation,  hunger,  and  deficiency  or  suppression 
of  twine,  the  general  condition,  owing  to  the  dehydration,  resembling  cholera. 
Wounds  or  ruptures  of  the  thoracic  duct  lower  in  its  course  may  give  rise 
to  chylous  ascites  or  chylothorax.  The  treatment,  if  the  wound  is  recognized 
at  the  time  of  operation,  consists  of  suture  of  the  duct,  ligation,  forcipressure, 
or  gauze  tamponage.  If  not  recognized  until  after  operation,  compression 
with  gauze  may  be  trietl,  and  faiUng  in  this,  if  there  is  progressive  emacia- 
tion, reopening  of  the  wound  and  suture  or  ligature  of  the  duct. 

Lymphang^iectasis,  or  dilatation  of  lymphatics,  may  be  congenital  or 
acquired. 

Congenital  lymphangiectasis  may  occur  as  varicose  lymph  vessels  more 
or  less  generalized  over  certain  portions  of  the  body,  or  as  a  localized  lym- 
phatic dilatation  with  marked  proliferation  of  the  connective  tissue  elements 
of  the  part,  such  as  is  seen  in  microglossia  (p.  496),  macrocheUia  (p.  490), 
and  in  tifvus  lympluiliais. 

Acquired  lymphangiectasis  is  the  result  of  obstruction  from  tumors, 
thrombosis,  filaria,  or  weakness  of  the  walls  of  the  lymphatic  vessels  subse- 
quent to  inflammation.  Rupture  of  dilated  lymph  vessels  is  followed  by  lym- 
(>horrheu,  cSiUsing  chyluria,  chylous  ascites,  chylollwrax,  chylous  diarrhea,  chylous 
hydrocele,  etc.  Dilatation  of  the  lymph  vessels.such  as  occurs  in  obstruction,  is 
followed  by  a  solid  or  lymphatic  edema  in  which  there  is  little  or  no  pitting  on 
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pressure.  The  skin  and  subcutaneous  tissues  are  greatly  thickened,  the  former 
presenting  a  coarse,  corrugated  surface  covered  with  lymplmtk  warts,  which  may 
ulcerate  and  give  rise  to  lympluitic  fistula.  When  the  obstruction  is  caused  by 
the  filaria  sanguinis  hominis.  the  condition  is  called  elephantiasis  Arabum,  or 
true  depliantiasis;  when  the  result  of  other  forms  of  obstruction  or  of  in- 
flammation, pseudoeUphanliasis.  Elephantiasis  Arabum  is  rarely  seen  outside 
of  the  tropics.  The  parts  most  frequently  affected  are  the  legs  (Barbadots 
leg),  scrotum  (Fig.  134)  and  vulva.  The  hyperplasia  is  enormous,  the  scrotum 
sometimes  reaching  the  ground.  The  filaria  sanguinis  hominis  passes 
its  intermediate  stage  in  the  body  of  the  mosquito,  the  ova  entering  the  human 
stomach  by  means  of  contaminated  water.  The  worm  finally  lodges  in  the 
lymphatics,  produces  obstruction,  and  liberates  a  large  number  of  embryos. 
The  adult  worm  may  be  as  long  as  three  inches. 
The  embryos  are  about  j[V  >"■  i"  length,  and  are 
found  in  the  blood  during  the  night,  or  at  least 
during  the  time  that  the  patient  selects  for  repose. 
Areas  of  lymphangiectasis  are  subject  to  attacks  of 
inflammation,  often  associated  with  chill  and  fever 
[eUphanioid  lever),  and  sometimes  eventuating  in 
abscess. 

The  treatment  of  l)Tnphatic  varix  is  excision. 
Elephantiasis  may  be  treated  by  massage  and  elastic 
I'  bandages,  elevation,  ligation  of  the  artery  of  supply, 
or  removal  of  the  diseased  tissue,  e.g.,  by  amputa- 
tion of  the  scrotum  or  the  lower  extremity.     In  a 


Flo.  ij<.—  ElcphaniiaMf 
of  scrotum.    (Xolan.J 


few   cases  of  true   elephantiasis  the  parent  filaria 
has  been  localized  and  removed. 

Lymphangioma  is  a  tumor  made  up  of  dilated  lymph  vessels  or,  more 
frequently,  lymph  spaces  (sec  section  on  tumors). 

Acute  lymphangitis  alwaj's  follows  infective  processes  within  the  area 
drained  by  the  inflamed  vessels.  The  walls  of  the  lymphatics  and  generally 
the  tissues  surrounding  the  vessels  take  on  the  ordinary  changes  of  inflam- 
mation, and  lymph  thrombosis  may  ensue.  The  process  ends  in  resolution 
or  in  suppuration.  In  the  former  instance  recovery  may  be  only  partial, 
obliteration  or  dilatation  of  the  vessels  ensuing. 

The  symptoms  are  those  of  scfisis.  In  tuhuUir  lympluingitis,  io  which  the 
large  lymph  vessels  alone  arc  involved,  red  lines  may  be  seen  coursing  from 
the  infected  area  to  the  nearest  glands.  There  may  or  may  not  be  tenderness 
and  edema.  In  retijorm  lymphangitis  the  capillary  lymph  vessels  are  affected 
■nd  the  redness  is  general;  this  conilition  is  practically  the  same  sis.  cxviN^A'&s, 
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In  either  insunce  suppuration  may  be  encountered,  either  along  the  lymph 
vessels  or  in  the  lymphatic  glands. 

The  treatment  is  primarily  the  disinfection  of  the  wound  from  which  the 
absorption  of  infection  is  taking  place.  The  limb  should  be  elevated  and  put 
at  rest,  and  the  lymph  vessels  covered  with  an  ointment  containing  ichthyol, 
belladonna,  and  mercury.  In  the  early  stages  cold,  and  later  heat,  may  be 
of  service.  Pus  formation  is  treated  by  incision  and  drainage.  The  consti- 
tutional treatment  is  that  of  sepsis. 

Chronic  lymphangitis  may  follow  an  acute  attack,  or  it  may  be  chronic 
from  the  beginning,  e.g.,  in  syphilis,  tuberculosis,  and  elephantiasis.  The  treat- 
ment is  that  of  the  cause;  in  some  instances,  particularly  in  the  tuberculous 
variety,  excision  may  be  attempted. 

Acute  lymphadenitis  is  due  to  the  same  causes  as  acute  lymphangitis, 
and  occasionally  follows  cold  or  injury,  inflammatory  processes  in  contiguous 
structures,  or  infection  from  the  blood  stream.  The  lymph  vessels  may  or 
may  not  jiarticipate  in  the  inflammation.  The  glands  enlarge  as  the  result 
of  the  hyperemia  and  e.tudation ,  and  the  surrounding  tissues  are  usually  more 
or  less  involved  in  the  process  (periadenitis). 

The  symptoms  are  those  of  fever  in  all  but  the  mildest  cases.  The  glan<is 
are  tender  and  palpably  enlarged.  In  the  severer  cases  the  overlying  skin 
becomes  red.  edematous,  and  adherent,  and  the  glands  arc  welded  into  one 
mass,  which  finally  softens  owing  to  the  formation  of  pus. 

The  treatment  in  the  early  stages  is  that  of  acute  lymphangitis. 
The  source  of  infection  is  often  of  a  trivial  nature  and  frequently  overlooked. 
A  scratch  on  the  foot  is  sufficient  to  produce  a  femoral  adenitis,  in  which  the 
glands  about  the  saphenous  opening  are  involved.  In  inguin<il  adenitis,  in 
which  the  glands  running  parallel  to  Poupart's  ligament  are  inflamed,  and 
to  which  the  term  btibo  is  commonly  applied,  the  penis,  urethra,  scrotum, 
lower  part  of  the  abdomen,  anus,  perineum,  and  buttock  should  be  carefully 
examined.  In  cervical  adenitis  the  scalp  should  be  inspected  for  conditions 
like  eczema  or  pediculosis,  the  ear  for  chronic  inflammation  or  skin  lesions, 
the  lips  for  cracks  or  ulcers,  the  teeth  for  caries,  the  gums  for  pyorrhea,  and 
the  tongue  and  throat  for  lesions  through  which  infection  might  gain  access. 
When  suppuration  is  threatened  poultices  may  be  applied,  but  pus  should  be 
evacuated  as  soon  as  it  forms. 

Chronic  lymphadenitis  follows  the  acute  form,  particularly  when  the 
source  of  irritation  has  not  been  removed;  it  also  occurs  as  the  result  of 
chronic  infection,  particularly  by  the  infectious  granulomata,  the  most  impor- 
tant of  which  are  syphilis  and  tuberculosis. 

The   diagnosis  of    the  cause  of    chronically  enlarged  glands  involves  a 
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consideration  of  the  chronic  simple  form,  the  tuberculous  and  syphilitic 
arieties,  Hodgkin's  disease,  and  primary  and  secondary'  new  growths.  In 
chrome  simple  lympha<knUis  some  source  of  continuous  irritation  in  the  area 
drained  by  the  lymph  glands  may  be  discovered.  Although  the  glands  are 
enlarged  and  perhaps  tender,  they  do  not  tend  to  mat  together  or  to  suppurate. 
Removal  of  the  source  of  irritation  results  in  cure.  If  recovery  does  not  follow 
appropriate  treatment,  a  strong  suspicion  of  tuberculosis  should  be  entertained. 
Tuberculous  adenitis  progresses  despite  local  treatment,  and  successively 
involves  gland  after  gland.  The  glands  show  a  strong  tendency  to  adhere 
to  each  other  and  to  the  skin,  and  to  undergo  caseous  degeneration.  The 
condition  is  most  common  in  children,  in  whom  other  signs  of  tuberculosis 
may  be  recognized.  The  family  history  is  of  some  importance.  The  use 
of  tuberculin  for  diagnosis  is  not  generally  employed.  In  the  neck  tubercu- 
lous glands  usually  make  their  appearance  first  in  the  subma.^llary  triangle. 
Syphilitic  lympluidenitis  is  diagnosticated  by  the  history  of  a  sore,  by  associated 
lesions  of  syphilis,  and  by  the  results  of  treatment.  The  glands  are  hard,  discrete, 
not  adherent  to  each  other  or  to  the  skin,  do  not  tend  to  suppurate,  and  are 
neither  painful  nor  tender.  The  enlargement  in  the  primary  stage  is  con- 
fined to  the  glands  anatomically  related  to  the  sore;  during  the  secondary  period 
the  distribution  is  general,  the  epitrochlcar  and  post-cervical  glands  being 
particularly  involved;  in  the  tertiary  period  the  glands  may  become  gummat- 
ous, the  diagnosis  then  resting  upon  the  histor>'  and  the  results  of  treatment. 
In  Hodgkin's  disease  {pseudoleukemia,  general  lymphadenosis)  the  enlargement 
is  usually  first  noticed  at  the  root  of  the  neck,  and  then  spreads  te  other  groups 
of  glands,  sometimes  invohang  the  lymphatic  structures  throughout  the  body 
and  often  the  spleen.  The  glands  increase  rapidly  in  size,  forming  enormous 
masses  in  which  the  individual  glands  are  readily  made  out,  the  mass 
resembling  a  bunch  of  large  grapes;  there  are  little  or  no  pain,  no  periaden- 
itis, and  rarely  suppuration  (Fig.  135).  In  some  instances  the  disease 
remains  localized  for  a  considerable  time.  The  nature  of  the  condition  is 
not  quite  clear,  some  believing  it  to  be  sarcomatous,  some  tuberculous,  and 
»fime  a  distinct  morbid  entity.  Recurring  attacks  of  intermittent  fever  are 
common.  The  blood  shows  no  characteristic  changes  beyond  those  of  a  pro- 
gressive anemia.  If  a  marked  leukocytosis  is  found,  the  condition  is  called 
lymphatic  leukemia.  The  disease  is  fatal  in  from  a  few  months  to  several  years. 
Malignant  disease  of  the  lymph  glands  is  characterized  by  rapid  growth,  and 
by  infiltration  of  the  surrounding  tissues, including  skin,  muscle,  etc.  There  is 
considerable  pain,  and  there  may  be  softening,  with  later  the  discharge  of  a 
pultaceous  material.  If  carcinomatous,  it  is  always  secondary  to  a  primar)' 
growth  elsewhere.    Lymphosarcoma,  melanotic  sarcoma,  and  sarcoma,  o(  tot\si!v 
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testis,  and  thyroid  also  cause  secondary  growths  in  the  lymph  glands.     In  the 
absence  of  a  primary  growth  it  is  sarcomatous  (lymphosarcoma).     Lymphad- 
enoma  and  lymphoma  arc   terms  loosely  employed  to  designate  chronically 
enlarged  glands,  either  intlammaiory  or  neoplastic  in  nature. 
The  treatment  of  chronic  lymphadenitis  when  of  a  simple  nature,  consists 
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in  rest  of  the  part,  the  removal  of  all  forms  of  irritation,  the  local  application 
of  iodin,  belladonna,  mercury,  or  ichthyol,  and  the  administration  of  tonics. 
In  the  presence  of  syphilis  antisj-philitic  treatment  should  be  given.  Tuber- 
ctilous  adenitis  demands  thorough  removal  of  the  diseased  glands  by  operation, 
unless  the  general  condition  of  the  patient  forbids  such  treatment.     Recur- 


rcnce  takes  place  in  probably  half  of  the  cases,  and  shouJd  be  dealt  with 
in  the  same  manner  as  the  primar)'  focus.  Fresh  air,  good  food,  and  tonics 
are  always  essential.  When  thorough  removal  is  impracticable,  as  much 
of  the  broken  down  gland  tissue  as  possible  should  be  removed  with  the 
curette.  Hodgkin's  disease  is  treated  by  the  X-ray  and  the  internal  admin- 
istration of  arsenic.  If  the  glandular  enlargement  is  sufSdcnlly  locali2ed, 
extirpation  is  the  proper  treatment.  Malignant  disease  of  lymphatic  glands 
requires  thorough  removal. 

Status  lymphaticus,  or  lymphatism,  is  a  hyperplasia  of  the  thymus,  spleen, 
lymph  tissues,  and  lymphatic  glands  of  the  entire  body,  including  the  lymphoid 
bone  marrow.  It  may  be  associated  with  rickets,  goiter,  or  hypoplasia  of 
the  heart  and  aorta.  It  may  be  found  in  adults  but  is  most  frequent  in  children. 
This  condition  is  of  interest  to  the  surgeon,  because  every  now  and  then  it  is 
rcs[x>nsible  for  sudden  dcalli  during  or  some  time  subsequent  to  operation, 
often  of  the  most  trivial  nature.  The  cause  of  death  is  not  clear;  in  a  few 
instances  pressure  of  the  enlarged  thymus  on  the  trachea  seems  to  be  respons- 
ible, but  in  most  cases  a  Ijinpho-  or  Ihymo-toxemia  better  fits  the  conditions 
found  post  mortem.  The  diagnosis  of  lymphatism  should  make  one  hesitate 
to  jx-rform  an  operation  of  election.  The  patients  are  usually  anemic,  the 
tonsils  hypertrophied,  the  lymph  glands  generally  enlarged,  the  thyroid  more 
prominent,  and  the  thymus  increased  in  size,  giving  duiness  on  percussion 
over  the  sternum,  and  sometimes  causing  attacks  of  thymic  asthma,  which 
some  consider  identical  with  lar)'ngismus  stridulus.  In  at  least  seven  in- 
stances the  enlarged  thymus  has  been  dealt  with  surgically.  A  portion  may  be 
removed,  or  the  gland  may  be  drawn  up  and  fastened  in  the  neck. 


CHAPTER  XVII. 
WERVES. 

Neuritis  may  be  acuie  or  chronic,  and  it  may  be  limited  to  a  single  nerve 
or  group  of  nerves,  or  widely  distributed  {polyneuritis,  or  muUiple  neuritis). 
It  is  caused  by  external  influences,  such  as  cold,  trauma,  and  extension  from 
contiguous  structures;  or  by  toxic  or  infectious  asents  reaching  the  ner\'es 
throitfjh  the  blood,  such  as  lead,  arsenic,  alcohol,  diphtheria,  gput,  rheuma- 
tism, syphilis,  beri-beri,  etc. 

The  symptoms  of  the  localized  form,  which  alone  is  amenable  to  sui!;ical 
treatment,  are  shaqi  fain  and  tenderness  along  the  ner\'e,  which  is  s<'nn.iimes 
palpably  swollen.  In  the  early  stages  there  may  be  hy})eresthef'd  of  the 
skin,  and  twitching  or  spasms  of  the  muscles;  later  with  the  onse*  of  degen- 
erative changes  there  are  patfethesia,  such  as  numbness  or  fonncalion,  and 
[X)ssibly  complete  anesthesia,  fiaresis  nr  paralysis  of  the  ra-  ■;>les.  and  vari- 
ous trophic  lesions,  such  as  edema,  glossy  skin,  loss  of  .lie  hair  and  nails, 
ankylosis  of  joints,  ulcers,  atrophy  of  the  muscles,  and  localized  sweating. 
Particularly  in  traumatic  cases  the  inflammation  may  spread  upwards  to  the 
spinal  cord,  and  to  even  the  corresponding  nerve  on  the  opposite  side  of  the 
body.  The  electrical  reactions  arc  altered,  and  present  the  so-called  reaction 
of  degeneraliott,  i.e.,  the  nen'e  fails  to  react  to  either  the  faradic  or  galvanic 
current,  and  the  muscles  cease  to  rcsfwnd  to  the  faradic  current,  but  react 
with  greater  vigor  to  the  galvanic  current.  Normally  the  cathodal  closure 
is  greater  than  the  anodal  closure,  in  the  presence  of  degeneration  the  anodal 
closure  is  greater  than  the  cathodal  closure.  The  duration  of  neuritis  varies 
from  days  to  months  or  years,  and  recovery  may  be  complete  or  only  partial. 

The  treatment  is  removal  of  the  cause  if  possible,  and  during  the  early 
stages,  complete  immobilization,  cold  or  heat,  and  ner^-ous  sedatives.  Counter- 
irritation  with  a  series  of  blisters  is  often  of  value.  Any  existing  diathesis 
should  be  treated.  In  the  later  stages  strychnin,  massage,  electricity,  and 
active  and  passive  motions  for  the  prevention  or  alleviation  of  degenerative 
changes  arc  indicated.  When  medical  measures  fail,  needles  may  be  passed 
into  the  nerve  and  allowed  to  remain  for  a  short  time  {acupuncture),  or  the 
nen'c  may  be  cut  {neurotomy),  resected  {neurectomy),  or  avuLsed  if  the  nerve 
itself  is  of  little  importance;  when  the  nerve  is  an  important  one,  stretching 
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(neurfcfasy)  may  be  tried;  and  finally,  in  dcsfteralc  cases  the  posterior  roots 
in  the  spinal  canal  or  the  roots  within  the  skull  may  be  divided. 

Neuralgia  Ls  a  paroxysmal  stabbing  or  burning  pain  occurring  in  a  nerve 
or  group  of  ncr\'es,  lasting  from  a  few  seconds  to  hours,  and  recurring  at  widely 
varying  intervals.  Pressure  on  the  ncn-e  may  relieve  or  augment  the  pain, 
and  the  muscles  may  twitch  or  be  violently  contracted  during  the  attack. 
Inflammatory  changes  may  or  may  not  be  found  in  the  nerve,  and  trophic 
changes  may  be  found  in  the  area  over  which  it  presides. 

The  causes  of  neuralgia  arc  those  of  neuritis,  or  those  of  reflex  irritation, 
such  as  carious  teeth,  errors  of  refraction,  worms,  and  diseases  of  the  nose, 
throat,  ovary,  etc.  Anemia,  nervous  tem]>erament,  and  physical  debility 
strongly  predispose  to,  if  not  actually  cause,  the  disease  in  many  cases. 

The  treatment  is  directed  to  the  cause  if  discoverable.  The  general  health 
should  be  built  up  by  fresh  air.  gtiod  food,  and  tonics.  Ner\'ous  sedatives  and 
hypnotics  are  used  during  the  attack,  which  in  some  cases  may  be  terminated 
by  pressure  over  the  ner\'e,  or  by  freezing  with  chlorid  of  ethyl,  iforphin 
is  often  absolutely  necessary,  but  in  chronic  cases,  as  in  neuritis,  should  be 
used  with  caution.  The  surgical  treatment  is  that  of  neuritis.  Neuralgia 
of  stumps  is  treated  by  excision  of  the  scar,  and  amputation  of  the  bulbous 
cnti  of  the  nerve  by  a  V-shaped  incision,  the  llajis  of  the  nerve  being  sutured 
to  prevent  recurrence.  The  nerve  is  sometimes  resected  above  the  end  of  the 
stump,  and  occasionally  rcamputation  is  fiemanded. 

Tumors  of  nerves  include  the  Imc  iwuromala  (rare),  made  up  of  medullated 
{myflink)  or  non-medullated  (amyelinic)  ncn'e  fibers,  and  the  fnlse  nrtiromala, 
which  are  usually  fibrous  or  myxomatous  growths  arising  from  the  peri-  or 
endo-neurium.    Occasionally  sarcoma  develops  in  the  same  situation.  I 

False  neuromata  may  be  single  or  multiple,  and  vary  greatly  in  size.  A 
p>ittijul  subcutanrous  lubtrde  is  a  small  fibroma  developing  from  the  sheath  rif 
s  nerve  filament.  When  involving  a  large  nerve,  a  false  neuroma  may  be  pain- 
less except  when  pressed  upon.  The  function  of  the  nerve  is  seldom  disturbed. 
A  plexijorm  neuroma  is  a  myxofibromatous  degeneration  of  the  branches  of  a 
nerve,  which  can  Ix"  felt  beneath  the  skin  as  enlarged  and  tortuous  filaments. 
It  occurs  early  in  life  or  is  congenital,  and  is  usually  {sinless.  Generalized 
neurrjfibromatosis,  or  Kecklinglmusen's  disease,  consists  of  a  widi-sprcad 
thickening  of  the  nerve  sheath,  with  the  development  of  multiple  tumors 
springing  from  the  connective  tissue  of  the  nerve.  The  tumors  may  be  tender 
or  there  may  be  no  symptoms.  Paralysis  is  uncommon.  The  disease  is  of 
long  duration  and  finally  terminates  in  death,  often  owing  to  the  develop- 
ment of  sarcoma.  In  some  cases  the  skin  undergoes  changes  resembling 
Ihow  of  moUuscum  fibrosum. 
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The  treatment  «>f  neuroma  is  removal.  If  ihis  cannot  be  effected  without 
destroying  the  ronlinuily  of  the  nerve,  this  should  be  done  and  the  ends  sutured. 
A  ple.xiform  neuroma  may  be  removed  if  limited  in  extent.  Generalized  neuro- 
fibromatosis is  not  amenable  to  surgical  treatment.  The  treatment  of  trau- 
matic neuroma,  a  term  often  applied  to  the  bulbous  proximal  end  of  a  divided 
nerve,  is  excision. 

Injuries  of  Nerves. — Contusion  of  a  nerve  causes  violent  [jain,  and  in 
severe  cases  loss  of  function  for  a  variable  length  of  time.  It  may  be  fol- 
lowed by  neuritis  and  subsequent  degeneration.  The  trcatmtnt  is  rest,  and 
later  massage  and  electricity. 

Compression  of  a  ner\x'  may  be  the  rcsidt  of  tumors,  aneurysms,  frac- 
tures, dislocations,  callus  formation,  splints,  crutches,  etc.  Acute  compres- 
sion, such  as  that  due  to  lying  on  the  arm  during  sleep  or  other  unconscious 
states,  causes  anesthesia  and  paralysis,  or  in  the  slighter  forms  a  sensation 
of  numbness  or  tingling.  Chronic  compression,  gradually  produced,  causes 
at  ftrst  increase  in  the  function  of  the  nerve,  i.e.,  neuralgia,  and  twitching  or 
spasms  of  the  muscles,  and  later,  anesthesia,  paralysis,  and  trophic  changes. 
The  treatment  is  removal  of  the  cause,  massage,  and  electricity. 

Rupture  or  section  of  a  nerve  is  followed  by  immediate  paralysis  if  it 
aintains  motor  libers;  immediate  anesthesia  if  it  contains  sensory  fibers;  and 
by  trophic  changes,  which  are  at  first  hyperemia  and  increased  temperature 
of  the  part  owing  to  vaso-motor  paralysis,  and  later  those  changes  mentioned 
under  neuritis.  The  proximal  segment  degenerates  as  far  as  the  first  node  of 
Ranvicr.  and  its  end  tx'comes  bulbous  owing  to  the  formation  of  fibrous  tissue, 
in  which  coils  of  new  axis  cylinders  are  found.  The  entire  distal  segment  is 
said  to  degenerate  whether  the  nerve  is  sutured  at  once  or  not;  the  axis 
cylinders  are  reformed  by  proliferation  of  the  neurilemma  cells.  When  the 
ends  of  a  divided  nerve  arc  approximated,  and  occasionally  when  the  ends 
are  separated  some  distance,  the  new  axis  cylinders  from  each  end  unite  and 
restore  the  continuity  of  the  nerve,  but  regeneration  is  not  completed  for  at 
least  several  months.  Sensation  always  reappears  before  motion,  which  in 
many  cases  is  never  perfectly  regained. 

The  treatment  of  a  sevcre<l  nerve  of  any  importance  is  immediate  suture, 
or  neurorrhaphy.  The  ends  should  be  brought  together  by  one  or  two  sutures 
of  chromicized  catgut  [massing  through  the  nerve,  and  the  sheath  stitched 
with  the  same  material.  In  secondary  neurorrhaphy,  i.e.,  weeks  or  months 
after  the  nerve  has  been  divided,  it  will  be  necessary,  to  resect  a  portion  of  each 
end  to  remove  cicatricial  tissue  before  bringing  the  ends  together.  The  part 
should  be  dressed  in  the  position  in  which  there  is  the  least  tension  on  the 
sutures.    In  cases  in  which  there  is  a  wide  gap  between  the  ends  of  the  nerve 
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the  defect  may  be  remedied  by  (i)  stretching  eacii  segment,  (2)  nerve  grafting 
from  lower  animals.  (,^)  neuroplasty  (Fig.  136),  (4)  transplantation  (Figs. 
137  to  140),  (s)  resection  of  bone  to  shorten  the  limb.  (6)  suture  i  disUince 
(Fig.  141).  or  by  (7)  lubulization,  which  consists  of  placing  each  end  of  the 
nerve  in  a  tube  of  decalcified  bone  or  other  material  to  prevent  the  intervention 
of  surrounding  structures.  Of  a  J  cases  of  nerve  grafting  3  were  "good" 
results  and  3  "fair;"  of  11  cases  of  neuroplasty  4  were  complete  or  partial 
successes;  of  10  cases  of  transplantation  5  were  satisfactory;  of  a  cases  of 
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SMlure  d  dislatue  2  were  successful;  and  the  only  case  of  tubulization  resulte<! 
negatively  (Powers').  After  any  case  of  neurorrhaphy,  ma.ssage.  electricity, 
and  passive  motions  should  be  u.scd  as  long  as  the  faralysis  continues. 


LESIONS  OF  SPECIAL  NERVES. 

In  affections  of  the  cranial  nerse  trunks  the  loss  i>f  function  is  on  the  same 
side  as  the  lesion;  if  the  lesion  be  central,  i.e.,  in  the  brain,  the  symptoms  arc 
ft-fcrred  to  the  ojiposite  side  of  the  body. 

The  olfactory  nerve  may  be  injured  in  fractures  of  the  cribriform  plate  or 
in  contusions  of  the  forehead,  resulting  in  transitory  or  permanent  anosmia 
(loss  of  smell). 

I'he  optic  nerve  also  may  be  involved  in  a  fracture  of  the  base  of  the  skull, 
resulting  in  rupture  or  compression  of  the  nerve.  "In  the  former  event  blind- 
ness is  permanent,  in  the  latter,  particularly  when  due  to  bKxxl,  vision  may 
be  nstorcd.  The  optic  nerve  may  be  compressed  also  by  inSammations  in 
the  orliit,  or  by  tumors,  aneurysms,  foreign  bodies,  or  cicatricial  ti.ssue.  Optic 
neuritis  {papillitis,  choked  disc)  is  usually  the  result  of  increased  intracranial 
pressure,  such  as  occurs  in  tumor,  abscess,  etc.,  of  the  brain. 

The  third  nerve  (motor  oculi)  may  be  afTccied  cenlraW)  "w  cw<^w^i^.«J^«K.• 
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lions,  or  peripherally  by  Irauma,  tumors,  etc.  The  nerve  supplies  the  iris 
and  all  the  muscles  of  the  orbit  except  the  superior  obliiiue  and  the  external 
rectus.  Paralysis  of  the  ner\'e  causes  ptosis,  external  squint  with  the  eye 
turned  a  little  downwards,  mydria.sis,  lo.ss  of  accommodation  owing  to  piara  lysis 
of  the  ciliary  muscle,  and  slight  exophthalmos  owing  to  the  loss  of  tension 
exercised  by  the  muscles. 

The  fourth  nerve  (patheticus)  supplies  the  superior  oblique,  paralysis  of 
which  causes  im[)aired  movement  of  the  eye  downwards  and  outwards. 

The  fifth  or  trigeminal  nerve  supplies  the  face  with  sensalion  and  the  mus- 
cles of  mastication  with  motion.  It  is  rarely  affected  in  head  injuries,  but  is  often 
the  seat  of  neuralgia.  Trijadal  or  trigeminal  nairalgia,  called  also  tic  dou- 
loureux in  contradistinction  to  tic  convulsij,  which  is  a  spasm  of  the  facial 
muscles,  and  which  may  or  may  not  be  associated  with  neuralgia  of  the  fifth 
nerve,  usually  begins  in  the  infraorbital  or  inferior  dental  branches.  It  is 
characterized  by  paro.xysms  of  excruciating  pain,  often  provoked  by  the  slight- 
est irritation,  such  as  a  breath  of  air  or  attempts  at  mastication.  There  may 
be  lacrymation,  an  increase  in  the  amount  ot  saliva  and  nasal  mucus,  uni- 
lateral sweating  of  the  head,  and,  as  already  mentioned,  spasm  of  the  facial 
muscles.  The  cause  of  the  condition  is  not  clear,  although  it  is  thought  to 
be  due  to  a  senile  sclerosis  of  the  nerve  or  the  blood  vessels.  The  treal- 
mtnt  is  the  removal  of  any  reflex  irritation,  such  as  errors  of  refraction, 
diseases  of  the  nose,  teeth,  ear,  etc.,  and  the  combating  of  any  existing 
constitutional  affection,  such  as  malaria,  anemia,  syphilis,  gout,  rheu- 
matism, or  other  toxic  or  infectious  condition.  Of  the  many  local  measures 
which  have  been  used  may  be  mentioned  cold,  heat,  menthol,  belladonna, 
croton  chloral,  blisters,  thecautery,  freezing  of  tender  fxiints  (points  douloureux), 
and  the  galvanic  current.  Ner\'e  sedatives  and  hypnotics  must  be  used  for 
the  pain.  Strychnin  in  increasing  doses,  imtil  some  physiological  results  have 
been  obtained,  has  been  highly  recommended.  When  these  measures  fail 
operative  treatment  will  be  demanded.  Facial  neuralgia  has  been  treated  by 
ligation  of  the  common  carotid,  resection  of  the  superior  cervical  ganglion 
of  the  sympathetic,  and  by  stretching  the  seventh  nerve  when  associated  with 
Uc  convulsif,  but  practically  all  surgeons  prefer  to  attack  the  fifth  nerve  itself. 
Simple  division  of  the  nerve  and  ner\'e  stretching  are  very  transient  in  their 
effects  and  are  not  recommended.  In  order  to  effect  a  physiological  section, 
which  is  claimed  to  be  permanent,  5  or  10  m.  of  a  1.5  per  cent,  solution  of 
osmic  acid  are  injected  into  the  branches  of  the  ner%'e  after  they  have 
been  exposed  by  incision.  The  favorite  treatment,  however,  is  resection  of 
the  (K'riplieral  branches  of  the  nerve,  which  may  have  to  be  repeated,  owing 
10  the  regencralion  of  these  filaments.     When  the  entire  nerve  is  involved 
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or  recurrences  are  frequent,  more  formidable  operations  are  required,  even 
to  resection  of  the  Gasscrian  panglion. 

Resection  of  the  supraorbital  nerve  may  be  performed  through  an  incision 
about  one  inch  lonp  in  the  line  of  the  eyebrow,  after  this  has  been  removed 
by  shaving.  The  nerve  makes  its  exit  through  the  supraorbital  notch  or 
foramen,  at  the  junction  of  the  inner  and  middle  thirds  of  the  upper  margin 
of  the  orbit.    As  much  of  each  end  as  jjossible  is  removed. 

The  supratrochlear  nerve  may  be  found  at  a  poin  t  where  a  line  drawn  from 
the  angle  of  the  mouth  to  the  inner  canthus  touches  the  upper  margin  of  the 
orbit. 

The  infraorbital  nerve  emerges  from  the  infraorbital  foramen  about  one- 
third  inch  below  the  middle  of  the  lower  margin  of  the  orbit.  A  cur\'ed  in- 
cision is  made  below  the  lower  margin  of  the  orbit  and  the  nerve  isolated. 
The  periosteum  of  the  orbital  floor  is  then  elevated,  the  roof  of  the  infraor- 
bital canal  opened,  and  the  nerve  divided  as  far  back  as  possible  and  drawn 
out  through  the  foramen.  By  this  method  even  the  main  trunk  of  the  su- 
perior maxUlary  may  be  reached  and  di\-ided. 

The  superior  maxillary  nerve  and  Meckel's  ganglion  may  be  removed 
by  the  Camochan-Chavasse  operation.  A  T-shaped  incision  is  made,  the 
horizontal  portion  of  which  runs  from  canthus  to  canthus  beneath  the  lower 
margin  of  the  orbit,  and  the  vertical,  downwards  from  the  center  of  this 
incision  to,  but  not  into,  the  mouth.  The  infraorbital  nerve  is  is<jlatcd  and 
securvd  with  a  piece  of  silk,  and  both  the  anterior  and  posterior  walls  of  the 
antrum  are  opened  by  a  gouge  or  chisel,  care  being  taken  not  to  injure  the 
internal  maxillary  artery.  The  infraorbital  canal  is  opened  on  the  roof  of 
the  antrum,  and  the  nerve  divided  on  the  cheek  and  pulled  <iown  through  the 
antrum.  It  is  then  traced  backwards  to  the  foramen  rotundum.  where  after 
slight  traction  it  is  divided.  Meckel's  ganglion  is  brought  away  with  the 
nerve.  The  same  procedure  has  been  carried  out  through  the  orbit,  and 
from  the  side  of  the  face  after  resection  of  the  zygoma  and  coronoid  process 
of  the  lower  jaw. 

The  inferior  dental  nerve  may  be  resected  by  making  an  incision  along  the 
lower  border  of  the  jaw  back  to  the  angle.  The  massetcr  is  scraped  from  the 
bone,  which  is  then  chiseled  or  trephined  about  one  and  one-fourth  inches 
above  tlie  angle,  so  as  to  remove  the  outer  half  of  the  thickness  of  the  bone  and 
expose  the  nerve  at  its  entrance  into  the  inferior  dental  foramen.  The  nerve 
is  lifted  from  its  bed  by  a  sharply  cun'cd  hook,  and  as  much  of  each  end  as 
possible  removed  by  avulsion.  The  inferior  dental  may  be  resected  also 
through  the  mouth.  A  gag  is  placed  between  the  teeth  of  the  opfxwite  side, 
and  an  incision  made  along  the  anterior  border  of  the  TMVwa  «A  ^^  \c(««i\ 
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jaw  to  the  last  molar  tooth.  After  separating  the  internal  pleryf^id  muscle 
from  the  bone  and  locating  the  spine  of  Spii,  at  the  base  of  which  is  the 
inferior  denial  foramen,  a  hook  is  passed  around  the  nerve  and  as  much  of 
it  as  possible  removed. 

The  lingual  nerve  may  be  exposed  in  the  mouth  by  making  an  incision 
midway  between  the  tongue  and  the  gum  of  the  last  molar  tooth,  or  externally 
by  an  incihion  in  the  submaxillary  triangle. 

I'hc  auriculo-temporal  nerve  may  be  exposed  at  the  root  of  the  zygoma 
by  a  vertical  incision  between  the  temporal  artery  and  the  pinna. 

The  buccal  nerve  may  be  exposed  by  a  vertical  incision  through  the  mucous 
membrane  and  buccinator  fibers,  the  center  of  the  incision  being  at  the  middle 
of  Ifie  anlerior  border  of  the  vertical  ramus  of  the  inferior  maxilla. 

Ttu-  inferior  maxillary  nerve  may  be  divided  at  the  foramen  ovale  after 
rciicctiun  of  the  zygoma  or  coronoid  process,  or  both.  Another  method  is  to 
rlce|Krn  the  sigmoid  notch  of  the  lower  jaw  three-fourths  of  an  inch  or 
mori-. 

Myxter's  operation  is  a  resection  of  the  second  and  third  divisions  of  the 
fifth  ncrvf  al  Ihi'ir  i-xi(  from  the  skull,  after  temporary  resection  of  the  zygoma. 
Ill  Abbe's  operation  the  external  carotid  is  ligated  and  a  vertical  incision 
made  above  the  middle  of  the  zygoma.  The  skull  is  then  opened  by  gouge 
and  rongeur,  and  the  second  and  third  divisions  exposed  cxtradurally  and 
severed  at  the  foramen  rotundum  and  foramen  ovale.  A  slip  of  gutta-percha 
tissue  is  placed  over  the  foramina  in  order  to  prevent  the  junction  of  the 
divided  ncrs'es. 

Removal  of  the  Gasserian  ganglion  is  indicated  in  cases  in  which  the 
entire  nerve  is  involved,  or  in  which  less  dangerous  operations  have  failed. 
In  the  Har&ey-Krause  tneJiwd  a  horseshoe-shaped  osteoplastic  flap  consbting 
of  scalp  and  bone  is  made  in  the  Icmpioral  region  with  the  base  at  the  zygoma. 
In  raising  this  flap  the  middle  meningeal  artery  is  often  injured.  The  dura 
mater  is  not  opened,  but  is  stripped  from  the  middle  fossa  of  the  skull  imtil 
the  second  and  third  diNTsions  of  the  ner\'e  are  found;  these  are  traced  back-  ^ 
ward  to  the  ganglion  at  the  apex  of  the  petrous  portion  of  the  temporal  bone.  I 
The  dural  envelope  (cavum  of  Meckel)  of  the  ganglion  is  then  opened,  the 
ganglion  separated  from  this  envelope,  the  second  and  third  divisions  divided 
near  their  foramina,  and  the  ganghon  twisted  out  w^ith  forceps.  Cvshing, 
after  cutting  through  the  zygoma  at  each  end,  opens  the  skull  lower  down, 
ao  as  to  avoid  injury  to  the  middle  meningeal  artery.  Rose  reaches  the 
ganglion  thn)ugh  the  pterygoid  region  after  resecting  the  zygoma  and  the 
coronoid  prwcss  of  the  lower  jaw.  In  IlorsU/s  method  the  dura  is  opened 
and  the  ganglion   removctl.     In   the  SpiUer-Fraaier  oftraUon  the  sensory 
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root  of  the  ganglion  alone  is  divided.  The  mortality  of  these  operations  is 
fronrj  lo  to  20  per  cent.,  but  the  chance  of  permanent  cure  in  those  who  survive 
is  very  great.  Ulceration  of  the  cornea  may  occur,  and  should  be  anticipated 
by  suturing  the  eyelids  together  at  the  time  of  operation,  and  later,  if  there  is 
the  slightest  irritation,  by  the  wearing  of  a  watch  glass  over  the  eye.  The 
cavernous  sinus  and  the  sixth  ner\'e  have  both  been  injured  during  operation. 

Division  of  the  sixth  nerve  causes  internal  squint  as  the  result  of  paraly- 
sis of  the  external  rectus. 

The  seventh  or  facial  nerve  may  be  paralyzed  (BcU's  paLsy)  within  the 
cranium  from  tumor,  abscess,  hemorrhage,  thrombosis,  embolism,  softening 
of  the  brain,  etc.;  in  its  passage  through  the  Fallopian  canal  from  fracture  of 
the  base  of  the  skull  and  middle  ear  disease,  causing  compression  or  neuritis; 
and  at  its  emergence  from  the  styloid  foramen  by  trauma,  tumors,  and  neu- 
ritis from  cold.  When  the  nerve  is  affected  in  the  cortex,  corona  radiata,  or 
internal  capsule,  the  lower  half  of  the  opposite  side  of  the  face  is  paralyzed, 
usually  with  hemiplegia,  and  the  reactions  of  degeneration  are  absent.  When 
the  lesion  is  in  the  lower  part  of  the  pons,  the  face  is  paralyzed  on  the  same 
side,  and  the  arm  and  leg  on  the  opfKJsite  side  (crossed  paralysis),  owing  to 
the  fact  that  the  motor  fibers  to  the  arm  and  leg  decussate  in  the  medulla. 
A  lesion  between  the  brain  and  the  Fallopian  canal  is  often  accompanied  by 
deafness,  and  involves  the  entire  face  of  the  same  side. 

The  treatment  is  removal  of  the  cause,  whenever  possible.  Massage, 
electricity,  and  iodid  of  pcjtassium  are  used  in  cases  not  suitable  for  surgical 
Ireatment.  In  cases  of  extracerebral  origin  in  which  electrical  cxaminatinn 
reveals  the  presence  of  fairly  healthy  muscles,  the  nerve  may  be  severed  at 
the  stylomastoid  foramen  and  the  distal  end  sutured  into  the  spinal  accessory 
or  hypoglossal  nerve  (Fig.  138).  The  extent  of  recovery  is  limited  to  associated 
movements  in  conjunction  with  the  shoulder.  The  ca.scs  most  suitable  for 
operation  are  those  in  which  the  [lalsy  has  lasted  for  six  months  without  any 
signs  of  recovery.  The  operation  may  be  done  also  in  severe  cases  of  facial 
tic  (clonic  spasms  of  the  facial  muscles)  which  have  resisted  medical  treatment 
and  neurectasy  (Bal lance  and  Stewart). 

The  eighth  or  auditory  nerve  may  be  involved  in  tumors,  meningitis,  hemor- 
rhage, or  traumatism,  often  resulting  in  incurable  deafness.  It  has  been 
divided  for  uncontrollable  tinnitus  of  peripheral  origin. 

Lesions  of  the  glossopharyngeal  nerve  are  rare;  paralysis  would  affect 
taste,  swallowing,  and  [Hissibly  speaking. 

The  tenth  or  pneumogastric  nerve  may  be  compressed  by  tumors  or  aneu- 
rysms, or  injured  in  fracture  of  the  base  of  the  skull  or  in  operations  on  the  neck . 
Irritation  may  cause  vomiting,  inhibition  of  the  heart,  and  syasftn c\ ^tVa-T^ivi- 
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geal  muscles.  Division  of  one  pncumogastric  may  be  followed  by  few  or  no 
symptoms,  but  division  of  both  nerves  causes  death  from  paralysis  of  the  laryn- 
geal muscles.  A  lesion  of  the  pneumogastric  ner\'e  in  the  lower  part  of  the 
neck,  or  of  the  recurrent  lar)'ngea!  branch,  causes  paralysis  of  the  muscles  of 
one  side  of  the  larj-nx,  with  resulting  hoarseness  and  impaired  phonation. 

The  eleventh  or  spinal  accessory  nerve  is  exposed  to  wounds  and  many 
forms  of  irritation.  Section  of  the  branch  which  joins  the  pneumogastric 
results  in  paralysis  of  the  laryngeal  muscles.  The  external  branch  is  dis- 
tributed to  the  stemomasloid  and  trapezius,  which  muscles  may  not  be  com- 
pletely paralyzed  after  division  of  the  nen'e,  as  they  receive  filaments  also 
from  the  cervical  nerves.  The  ner\'e  has  been  stretched  or  divided  in  spas- 
modic torticollis. 

The  twelfth  or  hypoglossal  nerve  when  divided,  causes  paralysis  of  one 
side  of  the  tongue,  which,  when  protruded,  is  directed  to  the  paralyzed  side; 
deglutition  also  may  be  impaired. 

The  phrenic  nerve  when  irritated,  causes  hiccough,  and  when  divided, 
pai^lysis  of  the  diaphragm,  which,  if  unilateral,  is  often  scarcely  noticeable, 
but  if  bilateral  may  cause  instant  death. 

The  brachial  plexus  may  be  torn  without  an  external  wound  by  falls  on  the 
shoulder,  wrenching  of  the  arm,  dislocation  of  the  head  of  the  humerus,  and 
by  traction  on  the  arm  during  birth  (Duchenne-Erb  paralysis),  resulting  in 
partial  or  complete  paralysis  of  the  upper  e.ttremity.  Neuritis  of  one  of  the 
peripheral  branches  may  spread  to  and  involve  the  entire  plexus.  Suturing  of 
the  plexus  has  been  attempted  with  some  degree  of  success,  and  it  has  been 
stretched  in  cases  of  intractable  neuralgia. 

The  circumflex  nerve  winds  around  the  neck  of  the  humerus  three-fourths  of 
an  inch  aljove  the  middle  of  the  deltoid.  It  is  often  involved  in  injuries  about  the 
shoulder,  resulting  in  paralysis  of  the  deltoid  and  teres  minor,  and  transient 
anesthesia  of  the  posterior  fold  of  the  axilla. 

The  musculospiral  nerve  may  be  injured  in  fractures  of  the  humerus,  especi- 
ally where  it  lies  close  to  the  bone  in  the  musculospiral  groove.  It  is  fre- 
quently compressed  also  in  crutch  pwlsy  and  by  lying  on  the  arm,  and  is  pecu- 
liarly prone  to  be  affected  by  lead  jwisoning.  Division  of  the  nerve  near  the 
plexus  causes  paralysis  of  the  extensor  muscles  of  the  elbow,  wrist  (■wrist -drop), 
fingers,  and  thumb,  and  of  the  supinators  of  the  forearm  (Fig.  142).  Extension 
of  the  terminal  phalanges  may  still  be  accomplished  by  the  interossei  and 
lumbricales.  Sensation  is  lost  over  the  anterior  and  posterior  asfiects  of  the 
radial  side  of  the  elbow  and  forearm,  the  radial  side  of  the  pivslerior  surface 
of  the  wrist  and  hand,  and  over  the  dorsal  surface  of  the  thumb,  first,  second, 
and  half  the  third  fingers  (Fig.  145).    In  cases  of  pressure  palsy  massage  and 


LESIONS  OF  SPECIAL  NEKVES. 


267 


electricity  will  be  required,  recovery  usually  ensuing  in  a  variable  length  of 
lime.     When  caught  in  callus  or  divided,  operation  will  be  necessary. 

The  median  nerve  when  divided  above  the  bend  of  the  elbow,  causes  paral- 
ysis of  the  pronators,  flexor  carpi  radialis,  palmaris  longus,  flexor  longus 
pollicis,  flexor  sublimis,  and  the  radial  half  of  the  flexor  profundus  digitorum. 


Fic.  I4J-  — VVriftt-flrop    after    sccliun  of 
mu»culo5pir»l  nerve.    Uiowcrs.) 


KiG.  14J.— Hand  after 
section  of  median 
nerve.     (Dagron.) 


with  the  following,  which  alone  are  involved  in  an  injury  just  above  the  wrist, 
abductor,  opponens,  and  outer  half  of  the  flexor  brevis  pollicis,  and  tfie  two 
radial  lurabricales.  There  is  loss  of  sensation  in  the  skin  of  the  radial  side 
of  the  hand,  the  flexor  surface  of  the  thumb,  and  in  the  first,  second,  and 
half  the  third  Angers,  which  are  involved  to  a  varying  degree  also  on  the 
dorsal  surface  (Fig.  145).  There  arc 
loss  of  pronation,  imjiaired  radial 
flexion  and  abduction  of  the  wrist, 
loss  of  the  hand  grasp  on  the  radial 
side,  and  wasting  of  the  thenar  emi- 
nence (Fig.  143).  Flexion  of  the  prox- 
imal phalanges  by  means  of  the  in- 
terossei  is  still  possible. 
The  ulnar  nerve  supplies  the  flexor 
ulnaris,  the  ulnar  half  of  the 
or  profundus,  the  two  ulnar  lum- 
bricales,  all  the  interossei,  the  muscles  of  the  little  finger,  the  addu' lors  of 
thumb,  the  ulnar  half  of  the  flexor  brevis  pollicis,  and  the  skin  of  flic  anterior 
anil  (lusterior  surfaces  of  the  ulnar  side  of  the  hand,  including  tlie  little  finger 
and  the  ulnar  half  of  the  ring  finger.  After  division  of  this  nerve  there  are 
anesthesia  in  the  area  just  mentioned  (Fig.  i,\5V  invv"Wxme:n\.(iV\^sv*.\  ^«.<^«c> 


Fic.  144.— Hand  after  section  of  ulnar 
nerve,    ((lowers.) 
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and  adduction  of  ihe  wrist,  weakened  hand  grasp  in  the  ring  and  little  fingers, 
loss  of  adduction  and  abduction  of  the  fingers,  and  extension  of  the  proximal 
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phalanges  and  flexion  of  the  second  and  third  phalanges  of  all  the  fingers 
{daw  liand),  with  atrophy  of  the  inferossei,  causing  marked  prominence  of 
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the  interosseous  spares  (Fig.  144).  Dislocation  of  the  ulnar  nerve  in  front  of 
the  inner  condyle  may  occur;  it  has  been  treated  by  suturing  a  flap  of  fibrous 
tissue  over  the  nerve  to  the  triceps  tendon,  after  reduction  has  been  effected. 

The  lumbar  plexus  may  be  affected  by  injuries,  by  tumors,  and  by  disease 
of  the  vertebra;.  It  supplies  sensation  to  the  lower  part  of  the  abdomen,  the 
anterior  and  lateral  aspects  of  the  thigh-,  and  to  portion  of  the  inner  side  of 
the  leg  and  foot.  It  supplies  also  the  fle.xors  and  the  adductors  of  the  hip, 
the  ejrtensors  of  the  leg,  and  the  cremaster. 

The  obturator  nerve  may  be  injured  during  parturition,  resulting  in  jjaral- 
ysis  of  the  adductors  of  the  thigh,  the  ]>atient  being  unable  to  cross  the  legs. 
External  rotation  also  is  impaired. 

The  anterior  crural  nerve  when  divided,  results  in  paralysis  of  the  exten- 
sors of  the  knee,  and  anesthesia  over  the  front  and  sides  of  the  thigh,  and 
the  inner  side  of  the  leg,  f<x)t,  and  big  toe  (Fig.  145). 

The  sacral  plexus  inner^'ates  the  Totators  and  extensors  of  nhe  hip,  the 
flexors  of  the  knee,  all  the  muscles  of  the  foot,  and  the  skin  of  the  buttock, 
posterior  surface  of  the  thigh,  outer  and  jKisterior  portion  of  the  lower  leg, 
and  almost  the  entire  foiit.  It  may  be  compres.sed  by  |x.'lvic  tumors  or 
inflammations,  injured  during  child  birth,  or  involved  in  a  neuritis,  which 
is  often  an  extension  from  the  sciatic  nerve. 

The  superior  gluteal  nerve  supplies  the  gluteus  medius  and  minimus, 
hence  its  division  results  in  loss  of  abduction  and  circumduction  of  the  thigh. 

The  small  sciatic  nerve  is  not  often  injured.  Its  division  results  in  paralysis 
of  the  gluteus  maximus,  and  anesthesia  of  the  posterior  surface  of  the  middle 
third  of  the  thigh,  and  of  the  upper  half  of  the  calf  of  the  leg. 

The  great  sciatic  nerve  when  severed  near  the  sciatic  notch,  causes  paralysis 
of  the  Bcxors  of  the  leg  (which  are  also  e.\tensors  of  the  hip),  and  of  all  the 
muscles  below  the  knee  joint;  the  latter  muscles  alone  are  involved  when  the 
injury  is  below  the  middle  of  the  thigh.  Anesthesia  exists  in  the  outer  half 
of  the  leg.  and  in  the  sole  and  the  greater  part  of  the  dorsum  of  the  foot.  This 
ner\'c  is  frequently  affected  by  a  very  painful  form  of  neuralgia  {scialicti), 
in  intractable  cases  of  which  neurectasy  may  be  required.  This  has  been 
accomplished  by  flexing  the  extended  lower  extremity  upon  the  abdomen, 
under  an  anesthetic.  In  the  open  operation  the  nerve  is  exposed  midway 
between  the  great  trochanter  and  the  tuber  ischii,  by  an  incision  three  or  four 
inches  long,  made  in  the  middle  of  the  thigh  from  the  gluteal  fold  downwards. 
The  lower  border  of  the  gluteus  maximus  is  exposed,  the  ham-string 
muscles  retracted  inwards,  and  the  nerve  hooked  up  by  the  finger  and  stretched 
both  centrally  and  peripherally,  enough  force  being  used  to  lift  the  lower  ex- 
tremity from  the  tabic. 
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The  external  popliteal  nerve  may  be  severed  in  cutting  the  tendon  of  the 
biceps  subcutaneously,  or  compressed  against  the  neck  of  the  fibula  by  bandages 
or  splints.  Section  of  this  nerve  causes  paralysis  of  the  peroneal  group  of 
muscles,  the  tibialis  anticus.  and  the  extensor  longus  and  brevis  digitorum, 
with  anesthesia  of  the  outer  half  of  the  anterior  surface  of  the  leg  and  tlie 
dorsiun  of  the  foot.  The  ankle  cannot  be  flexed  on  the  leg  {joot-drop),  and  in 
old  cases  talipes  equinus  develops. 

The  internal  popliteal  nerve  when  divided,  causes  paralysis  of  the  muscles 
of  the  calf,  extensors  of  the  foot,  flexors  of  the  toes,  and  of  the  muscles  of  the 
sole  of  the  foot.  Talipes  calcaneus  develops  after  a  time,  and  the  toes  become 
claw-like,  owing  to  extension  of  the  pro.ximai  and  flexion  of  the  second  and 
third  phalanges.  There  is  anesthesia  along  the  back  of  the  leg  and  over  the 
sole  of  the  foot. 

The  cervical  sympathetic  nerve  may  be  injured  by  wounds,  or  compressed 
by  tumors  or  aneur>'sms.  Irritation  of  the  nerve  causes  unilateral  sweating  of 
the  head  and  face,  and  dilatation  of  the  pupil  on  the  same  side.  Division  of 
the  nerve  causes  contraction  of  the  pupil.  Excision  of  the  cervical  sympa- 
thetic ganglia,  or  Jonncsco's  operation,  has  been  performed  for  epilepsy,  exoph- 
thalmic goiter,  tic  douloureux,  and  glaucoma.  An  incbion  is  made  along  the 
anterior  border  of  the  stemomastoid,  the  carotid  sheath  with  its  contents 
retracted  forwards,  and  the  upper  or,  in  some  cases,  the  entire  three  ganglia 
excised.    The  value  of  the  operation  is  not  yet  fixed. 
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Contusion  of  muscles  is  followed  by  swelling,  and  by  kteecchymosis  if  some 
of  the  blood  vessels  have  been  injured.  Pain  and  tenderness  are  made  worse 
by  active  motion,  but  are  unaffected  by  passive  motion,  unless  the  muscle  is 
stretched  by  such  procedure.  The  treatment  is  rest  and  relaxation  of  the 
muscles,  the  application  of  ichthyol  or  evaporating  lotions,  and  later  massage. 

Wounds  of  mmcles  gap  widely  if  they  traverse  the  muscle  fibers.  A 
wound  parallel  with  the  fibers  causes  little  or  no  sefjaration.  Suturing  is 
readily  carried  out  in  longitudinal  or  oblique  wounds,  but  is  often  difficult  in 
transverse  wounds,  the  stitches  tearing  out  when  approximation  is  attempted. 
Jn  such  cases  mattress  sutures  may  be  employed,  nr  a  number  of  sutures  may 
be  placed  in  each  end  of  the  muscle  and  tied,  then  the  ends  of  the  sutures  in 
the  upper  segment  tied  to  those  in  the  lower  segment.  Chromicizcd  catgut  is 
the  best  suture  material.  The  muscles  should  be  relaxed  by  suitable  posture  or 
splint,  and  massage  and  electricity  employed  when  healing  has  been  completed. 

Strain  of  muscles  is  an  overstretching  tif  the  fibers  with  possibly  some 
tearing.    The  symptoms  and  treatment  are  those  of  contusion  of  muscle. 

Rupture  of  muscles  and  tendons  usually  occurs  as  the  result  of  great 
violence  to  a  .contracted  muscle,  or  as  the  result  of  a  sudden,  powerful,  and 
strongly  opposed  contraction,  but  may  follow  even  feeble  efforts  in  muscles 
degenerated  in  consequence  of  senility  or  fevers.  Rupture  of  the  sheath 
or  q(  the  deep  fascia  may  result  in  hernia  nj  the  muscle,  a  protrusion  which 
is  inost  marked  during  contraction,  and  which  often  disappears  during 
relaxation  of  the  muscle,  when  the  opening  in  the  aponeurosis  may  be  felt 
through  the  skin.  In  recent  cases  rest  and  relaxation  are  required.  Later 
if  the  hernia  is  large  and  causes  inconvenience,  the  opening  in  the  sheath  may 
be  sutured.  A  muscle  most  frequently  ruptures  at  the  junction  with  its  tendon, 
although  the  Ix-Uy  itself  or  the  tendon  may  tear.  In  some  cases  the  tendon 
is  torn  from  its  attachment,  bringing  with  it  a  portion  of  the  bone.  At  the 
lime  of  rupture  there  is  a  sudden  sharp  pain,  with,  in  some  cases,  an  audible 
snap.  This  is  followed  by  loss  of  function,  tenderness,  [xiin  on  motion,  swelling, 
and  ecchymosis.  The  gap  may  be  felt  in  superficial  muscles.   Amot\^t.b.«.TO!v\«A'5a> 
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and  tendons  most  frequently  ruptured  are  the  biceps,  quadriceps,  ligamentum 
[mIcIIec,  stemomastoid  ((iuring  labor),  flexors  of  the  forearm,  rectus  abdominis, 
and  planlaris.  In  rupture  of  the  plantaris.  which  not  uncommonly  occurs  in 
tennis,  boxing,  etc.,  there  is  a  sharj)  pain  in  the  calf  like  the  sting  of  a  whip 
(coup  de  joiicl),  tenderness,  swelling,  and  ecchymosis. 

The  treatment  in  i)artial  ruptures  is  rest  and  relaxation;  in  large  or  com- 
plete ruptures  of  important  muscles  the  ends  should  be  approximated  with 
chromic  catgut  sutures  and  the  part  splinted.  Massage,  electricity,  and 
passive  motions  are  employed  after  union  has  taken  place. 

Dislocatioii  of  tendons  is  most  frequent  at  the  point  where  a  tendon  passes 
along  a  bony  groove  in  order  to  change  its  direction,  e.g.,  the  long  tendbn  of 
the  biceps,  and  the  tendons  about  the  wrist  and  ankle.  There  are  pain  and 
weakness,  and  in  some  cases  the  dislocated  tendon  can  be  felt,  with  the  groove 
in  which  it  normally  hes.  In  dislocation  of  the  long  end  of  the  biceps  the 
head  of  the  humerus  passes  slightly  forwards  {subluxntioti). 

The  treatment  is  reduction  of  the  tendon,  relaxation  of  the  muscle,  and 
the  application  of  a  splint,  with  pressure  over  the  tendon  to  hold  it  in  place. 
If  this  treatment  fails  in  the  course  of  six  weeks  or  two  months,  the  tendon 
may  be  exposed  by  incision  and  the  edges  of  the  toni  sheath  sutured  with 
catgut.  This  operation  is  most  frequently  indicated  in  dislocation  of  the 
peroncus  longus  tendon  from  behind  the  external  malleolus. 

Myositis,  or  inflammation  of  muscles,  may  be  acute  or  chronic. 

Acute  myositis  may  be  due  to  injuries  (Irattnuitic  myvsilis).  infection  from 
the  surrounding  parts,  exposure  to  cold  (rheumatic  myositis),  and  to  infectious 
fevers.  The  symptoms  are  pain,  swelling,  tenderness,  and  sometimes  edema 
of  the  skin.  When  due  to  local  infections  or  pyemia,  suppuration  follows. 
Polymyosilis  affects  many  muscles,  is  of  obscure  origin,  and  strongly  resembles 
trichinosis,  hence  the  term  pseudotricliinosis.  When  there  is  an  overpro- 
duction of  fibrous  ti.ssue  the  muscle  is  shortened,  thus  in  the  stcmomastoid 
torticollb  may  be  produced,  and  in  the  forearm  Volkmann's  conlraclure 
(ischemU  myositis).  The  latter  is  due  to  compression  of  a  splint  or  bandage, 
anil  is  often  associated  with  splint  sores  and  neuritis,  although  pain  is  not  a 
prominent  symptom.  Tlic  flexor  muscles  are  shortened,  so  that  the  wrist 
and  fingers  cannot  be  extended  at  the  same  time. 

The  treatment  is  rest,  sedative  applications,  and  constitutional  treatment 
according  to  the  general  condition  of  the  patient.  Suppuration  will  require 
incisions.  Massage  and  electricity  are  indicated  to  prevent  muscular  con- 
tractures, which,  when  present,  may  require  tenotomy  or.  better,  tendon  length- 
ening; resection  of  bone  to  shorten  the  limb  also  has  been  performed  in  certain 
cases. 
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Chronic  myositis  results  from  the  acute  form,  or  from  syphilis,  tuberculosis, 
rheumatism,  actinomycosb.  or  the  lodgment  of  parasites  (trichina,  echino- 
coccus).  It  may  cause  suppuration,  or  degeneration  with  fibrous  overgrowth. 
In  the  latter  event  ossification  may  occur,  particularly  in  the  vicinity  of  bone, 
or  where  the  parts  are  constantly  irritated  or  strained,  e.g.,  rider's  bone  due  to 
ossification  of  the  upper  portion  of  the  adductor  tendons,  and  localized  ossifi- 
cation of  the  deltoid  in  soldiers.  In  myosilis  ossificans  progressiva  a  large 
part  of  the  muscular  system  may  be  calcified.  The  cause  is  not  known.  It 
Is  most  frequent  in  young  males,  and  is  sometimes  associated  with  shortening 
of  the  thumbs  and  great  toes.  The  treatment  is  directed  to  the  cause.  In 
localized  myositis  ossificans  the  bony  plates  may  be  ejccised.  In  the  progres- 
sive form  treatment  is  of  no  value. 

Tumors  of  muscle  include  fibroma,  myxoma,  lipoma, angioma,  chondroma, 
osteoma,  myoma,  ami  most  tmiwrtant  of  all,  sarcoma;  carcinoma  is  always 
secondary.     The  treatment  is  excision. 

Tenosjrnovitis,  thecitis,  or  inflammation  of  a  tendon  sheath,  maybe  acuteor 
chnmic.  Acute  tenosynovitis  is  caused  by  injury,  strains,  overuse,  neighbor- 
ing infections,  gout,  rheumatism,  syphilis,  gonorrhea,  and  the  infectious 
fevers.  The  iymptoms  are  swelling  and  tenilemess,  with  pain  and  fine  crepitus 
upon  motion.  Sufipuration  may  occur  when  the  sheath  has  been  opened  by 
a  woimd.  or  when  the  thecitis  is  secondary  to  neighboring  infections.  The 
symptoms  arc  then  intensified,  the  skin  reddened,  and  constitutional  symp- 
toms of  sepsis  present.  The  treatment  is  immobilization  on  a  splint,  with  the 
application  of  ichlhyol  or  evaporating  lotions.  Pus  formation  demands 
incision  and  drainage,  which,  if  carried  out  early,  may  prevent  sloughing  of  the 
tendon.  Massage  and  active  and  passive  motions  arc  useful  in  the  later 
stages  to  prevent  adhesions. 

Suppurative  thecitis  of  the  finger  constitutes  one  of  the  varieties  of  felon, 
or  whitlow,  of  which  four  forms  are  described:  i.  The  subcuticular,  or  blisler- 
likc.  is  due  to  pus  superficially  located  under  the  cpidcrmb,  the  removal  of  which 
U  followed  by  prompt  recovery.  2.  The  subcutaneous  form  is  a  cellulitis 
of  the  pulp  of  the  finger,  usually  preceded  by  an  injur)-  or  abrasion,  and  locatcil 
over  the  last  phalanx.  There  are  swelling,  redness,  edema  most  marked  on 
ifae  back  of  the  finger,  and  severe  throbbing  pain,  particularly  when  the  arm 
if  dependent.  Painless  and  destructive  felons  may  occur  in  certain  nervous 
nukiadics,  notably  that  form  of  syringomyelia  known  as  Mon'an'%  disease. 
Fluctuation  is  rarely  detected  unless  the  abscess  is  about  to  break.  Unless 
pnimplly  treated  the  process  may  spread  to  the  tendon  sheath  and  involve  even 
the  btinc.  The  treatment  is  incision,  care  being  taken  not  to  open  the  lcw.\.<3^ 
|ic»lh.    light    gauze    packing,   and    hot   anliscptk   toTOCTvVa.\Ns«v'5>.     v  "W*. 
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thecal  form  follows  the  variety  just  described,  or  is  associated  with  bone  felon. 
The  sheaths  of  the  llexor  tendons  are  invaded,  and  there  is  great  pain  on  flexing 
the  finRer,  otherwise  the  signs  are  the  same  as  those  of  the  preceding  variety, 
allhougli  the  constitutional  symptoms  are  apt  to  be  more  marked.  There 
is  great  danger  of  sloughing  of  the  tendon,  and  spreading  of  the  suppuration 
into  the  palm  (palmar  abscess).  The  latter  event  is  most  common  when  the 
thumb  or  little  finger  is  involved,  because  their  tendon  sheaths  communicate 
with  the  common  palmar  sac  (Fig.  146).    The  treatment  is  free  and  early 


Fig.  146.— niaeramof  (cndon  sheath* 
oflhrband.    ITillaux.! 


t'tc.  147.  — Posttton  of  the  palmar 
arclics.  (Esmarch  an,l  Kowalzi?. ) 


incision  under  a  general  anesthetic,  and  antiseptic  fomentations.  The  swelling 
is  most  marked  on  the  dorsum  of  the  hand,  owing  to  the  resisting  nature  of 
the  palmar  fasda,  and  constitutional  symptoms  always  are  present.  The  in- 
cisions should  be  along  the  middle  of  the  metacarpal  bones,  and  below  a 
line  crossing  the  palm  at  the  level  of  the  web  of  the  thumb,  in  order  to  avoid 
the  superficial  palmar  arch  and  its  branches  (Fig.  147).  It  may  be  necessary 
to  incise  above  the  arches. and  above  even  the  wrist.  Openings  on  the  dorsum 
also  may  tje  required  for  through  and  through  drainage.  LjTnjjhangitis  an<l 
lymphadenitis  are  not  unusual,  and  should  be  treatcti  as  described  under  these 
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headings.  The  hand  should  be  kept  at  rest  on  a  splint,  but  passive  motion 
should  be  commenced  as  s<K)n  as  the  inflammatioQ  subsides,  in  order  to  prevent 
adhesions  of  the  tendons  to  their  sheaths.  4.  The  subperiosteal  or  bone 
,'fJon  may  be  primar)-.  but  is  often  secondary  to  the  subcutaneous  or  thecal 
variety,  or  to  paronychia.  The  symptoms  are  those  of  subcutaneous  felon, 
with  fwssibly  a  greater  amount  of  pain.  The  treatment  is  early  incision 
down  to  the  bone,  and  later  the  rcmoN-al  of  as  much  bone  as  becomes 
necrotic;  this  may  be  the  whole  distal  phalanx  and  occasionally  part  of 
the  second  phalanx. 
Chronic  tenosynovitis  may  follow  the  acute  form,  in  which  case  the  sheath 
distended  with  s)'no\nal  fluid.  There  are  weakness,  swellinj?  and  fluctuation 
along  the  tendon  sheath,  and  possibly  creptitus.  In  most  instances  the  con- 
dition is  tuberculous.  Tuberculous  tenosynovitis  may  present  the  same  signs, 
or  the  swelling  may  tie  doughy  owing  to  the  thick,  pulpy  granulation  tissue 
which  lines  the  sheath.  Often  there  can  be  felt  slipping  beneath  the  fingers 
little  rounded  bodies  (rice,  riziform,  or  melon  seed  bodies),  which  are  laminated 
masses  of  fibrin.  The  treatment  of  chronic  tenosynovitis  is  attention  to  any 
existing  constitutional  disease,  and  locally  the  use  of  a  splint,  with  compression 
or  counterirritation.  If  this  fails,  the  sheath  may  be  opened,  its  contents 
evacuated,  iodoform  emulsion  injected,  and  the  wound  closed;  or  an  attempt 
may  be  made  to  remove  the  diseased  sheath  by  dissection. 

Ganglion  is  a  tense  sac  connected  with  a  tendon  sheath,  and  filled  with  a 
transparent,  whitish,  jelly-like  material.  It  may  follow  an  injur)'  or  strain, 
and  is  then  probably  due  to  an  encarcerated  hernia  of  the  s)Tovial  lining 
of  the  tendon  sheath;  in  other  instances  it  is  due  to  a  localized  thecitis  or  to 
a  colloid  degeneration  of  a  synovial  fringe.  It  is  most  common  on  the  back 
iif  the  wrist,  but  may  occur  elsewhere.  It  is  painful  and  tender  when  increasing 
in  size,  but  usually  gives  no  trouble  when  it  has  ceased  to  grow,  except  jwssibly 
for  some  weakness  of  the  affected  tendon.  It  may  be  so  hard  as  to  resemble 
an  cxostosLs.  Compound  ganglion  is  a  tuberculous  thecitis  of  the  flexor  tendons 
of  the  wrist,  projecting  above  and  below  the  annular  ligament.  The  treatment 
is  rupture  of  the  ganglion  by  strong  pressure  with  the  thumbs,  or  by  dealing 
it  a  sharp  rap  with  a  bcxik ;  expression  of  the  contents  through  a  small  puncture, 
and  firm  pressure  for  several  days;  the  injection  of  iodin;  or  in  recurring 
cases  excision. 

OPERATIONS  ON  TENDONS. 

Tenotomy,  or  division  of  a  tendon,  may  be  open  or  subrutaneoiu.  It  is 
employed  chiefly  in  c-asi-s  of  deformity,  and  occasionally  to  overcome  muscular 
B|jasm,  e.g..  cutting  of  the  tcndo-Achillis  in  fractures  of  the  lc\j,,    TVw.  svfe- 
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cutaneous  method  should  be  used  only  in  repons  in  which  important  structures 
arc  not  close  to  the  tendon.     Under  aseptic  precautions  a  sharp  pointed 


I'li^.  148. 


KiG.  149.  Fic.  150. 

KiG«.  14810  151.— iMonod  and  Vanverts.) 
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Fig.  isi. 


Fig.  1S3.— f  Hinnic.) 


tenotome  is  jiushed  through  the  skin  to  thetemlon,  and  is  then  replaced  by  a 
blunt  pointed   tenolome.   whirli   is   |>assed   over  or  under  the  tendon.     The 
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tendon  is  then  made  tense  and  is  cut  by  a  sawing  moliim.  The  little  puncture 
is  sealed  by  cdllodicin.  In  the  open  method  an  incision  is  made  over  the  tendon 
and  liie  sectiim  carried  out  under  the  eye,  so  that  there  is  little  danger  of 
wounding  neighboring  structures.  The  wound  is  then  sutured.  After  either 
melliod  the  deformity  is  corrected,  and  the  parts  immobilized  with  plaster-of- 
Paris  or  other  forms  of  splint. 

Division  of  the  stemocleidoinastoid  muscle.     (See  torticollis.) 
The  teado-Achillis  is  (iivi<led  subcutaneously.    With  the  foot  on  its  outer 
side  and  the  tendon  relaxed,  the  tenotome  is  inserted  about  one  inch  above 
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Fig.  161. 


the  OS  calds,  and  the  tendon  divided  after  it  has  been  made  taut  by  flexion  of 
the  foot. 

The  tibialis  anticus  is  divided  about  one  inch  above  its  insertion.  The 
tenotome  is  introduced  from  the  outside  and  the  section  made  from  below 
upwards. 

The  peroneal  tendons  are  cut  just  above  and  behind  the  external  malleolus, 
in  which  situation  the  synovial  sheath  is  absent.  The  tenotome  is  introduced 
between  the  l)one  and  the  tendons,  which  are  made  tense  and  severed  from 
below  upwards. 

The  tibialis  posticus  is  severed  above  the  internal  annular  ligament  and 
above   the  origin  of  the  synovial  sheath.    The  tenotome  is  inserted  just 
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above  the  base  of  the  inner  malleolus,  between  the  tendon  and  the  tibia,  and 
hugs  the  bone  closely.  There  is  some  danger  of  injury  to  the  posterior 
tibial  vessels. 

The  plantar  fascia  is  divided  subcutaneously  just  in  front  of  the  os  calcis, 
by  inserting  a  tenotome  between  the  fascia  and  the  skin  from  the  inner  side 
of  the  sole,  and  cutting  towards  the  bone. 

The  semimembranosus  and  the  semitendinosus  may  be  divided  subcu- 
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Fig.  i6j.— (Rinnie.) 


Fig.  165.— (Monod  and  Vanvcrts.) 


taneously  just  above  the  knee  joint,  but  section  of  the  biceps  femoris  is  best 
done  through  an  open  incision,  because  of  the  proximity  of  the  popliteal  nerve. 

Tenorrhaphy  (tendon  suture)  is  best  performed  with  chromicized  catgut. 
The  various  methods  are  shown  in  Figs.  148  to  158;  Figs.  157  and  158  show 
the  methods  for  preventing  the  tearing  out  of  sutures. 

Tendon  lengthening  is  occasionally  employed  in  deformities  due  to  shortened 
tendons,  or  in  cases  in  which,  after  accidental  division  of  a  tendon,  theapproxi- 
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mation  is  difficult  owmg  to  retraction  of  the  ends  (Figs,  159  to  163).    When 
the  ends  of  a  divided  tendon  cannot  be  sufficiently  elongated  to  approximate] 
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them,  the  lower  end  may  be  sutured  to  a  neighboring  tendon  with  a  similar 
function  or  to  the  periosteum;  a  graft  may  be  made  from  adjacent  fibrous 
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tissue,  from  a  neighboring  tendon  (Fig.  170),  from  the  tendon  of  an  animal, 
or  from  catgut  (Fig.  164),  or  the  osseous  insertion  may  be  transplanted 
(Fig.  165). 


Kic.  i?j. 
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Tendon  shortening  is  illustrated  in  Figs.  166  to  168. 
Tendon  transplantation  has  been  employed  for  the  relief  of  deformities 
due  to  paralyzed  muscles.    The  tendon  of  the  paralyzed  tovmsAm  -wva.-^  Nit 
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divided,  and  its  distal  end  threaded  through  a  split  in  an  active  tendon  and 
there  sutured  (Figs.  154  to  156).  Other  methods  are  elucidated  in  Figs. 
169  to  182;  the  paralyzed  tendons  are  shaded. 


Fic.  177. 
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Fig.  181. 
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DISEASES  OF  BURSiE. 

Adventitious  bursa  not  uncommonly  develop  in  situations  habitually  ex- 
posed to  pressure,  e.g.,  on  the  shoulder,  under  the  scapula,  and  over  the  in- 
tcmaJ  condyle  in  knock  knee. 


BirRSiE. 

Wounds  of  bursse  differ  from  ordinan,-  wounds  in  that  the  conliniioiis  escape 
of  s)Tiovial  fluid  may  interfere  wilii  healing;  and  necessitate  excision  of  the 
bursa  or  destruction  of  its  lining  membrane. 

Acute  bursitis  is  usually  the  result  of  traumatism.  The  symptoms  are  a 
(iainful  and  tender  circumscribed  swelling  in  the  situation  of  a  bursa,  which 
fluctuates  and  is  frequently  the  scat  of  a  fine  crepitus.  Suppuration  may 
rKcur  as  the  result  of  infection  through  a  wound  or  from  the  blood.  The 
treatment  is  rest,  the  application  of  ichthyol  or  evaporating  lotions,  and  later, 
compression  to  hasten  absorption.  If  suppuration  occurs  incision  and  drainage 
are  indicated. 

Chronic  bursitis  may  follow  the  acute  form,  or  result  from  chronic  irritation, 
syphilis,  tubereubsis,  gout,  or  rheumatism.  The  bursa  is  enlarged  and 
fluctuates,  owing  to  the  effusion  of  serous  fluid  within.  In  old  cases  the  walls 
may  be  so  thickened  as  to  simulate  fibronu.  In  tuberculous  cases  the  swelling 
may  be  doughy,  owing  to  the  thick  layer  of  edematous  granulations  lining  the 
cavity,  or  rice  bodies  may  be  detected.  In  late  syphilis  there  may  be  a  gummy 
degeneration,  and  in  gout  deposits  of  urate  of  soda  (tophi). 

The  treatment  in  simple  cases  is  rest,  compression,  and  counterirritation  by 
blisters  or  iodin.  If  the  effusion  persists  it  may  be  aspirated  or  the  bursa 
may  be  excised.  In  tuberculous  cases  and  in  those  with  thick  wails,  excis- 
ion should  always  be  performed.  Constitutional  treatment  will  be  needed  in 
the  presence  of  syphilis,  tuberculosis,  gout,  or  rheumatism. 

Among  the  bursa;  which  are  more  commonly  diseased  are  the  following: 
The  prepiitflUir  bursa  is  often  enlarged  as  the  result  of  frequent  kneeling,  and 
is  known  as  house  mtiid's  knee.  The  injrapalelUir  bursa  lies  between  the  liga- 
mcntum  patellx  and  the  tuberosity  of  the  tibia, and  causes  a-fluctuatingswelling 
on  each  side  of  the  tendon,  which  is  more  marked  when  the  leg  is  extended. 
The  symptoms  may  be  somewhat  similar  to  a  dislocated  semilunar  cartilage, 
owing  to  the  pinching  of  the  hgamenta  alaria,  which  are  crowded  back 
between  the  bones.  Of  the  popliteal  brus<e  the  one  which  lies  between  the 
gastrocnemius  and  the  semimembranosus,  and  extends  beneath  the  inner 
head  of  the  gastrocneumius.  is  most  frequently  enlarged.  It  is  hard  and 
prominent  when  the  leg  is  extended,  and  may  exhibit  transmitted  pulsation; 
when  the  leg  is  flexed  it  is  soft  and  may  be  difficult  to  detect.  It  is  tedious 
to  remove,  and.  as  it  frequently  communicates  with  the  joint,  a  ligature  or  suture 
wiU  be  required  to  close  the  synovial  membrane  at  this  point.  Tlu 
iliopeclineal  bursa,  when  enlarged,  presents  a  swelling  at  the  base  of  Scarpa's 
triangle,  which  may  be  mistaken  for  psoas  abscess,  hip  disease,  or  a  neoplasm. 
The  bursa  oj  the  great  trochanter,  when  inflamed,  causes  abduction  and 
pversion  of  the  thigh,  and  a  swelling  which  is  most  marke<l  \uaV.V«.'wccv^"^c«. 
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great  trochanter.  It  Is  distinguished  from  coxalgia  by  the  absence  of  restricted 
movements  of  the  hip  joint.  Enlargement  of  the  bursa  ntr  (lit  tubrr  ischii 
is  known  as  Weaver's  bottom,  while  enlargement  of  the  gkcranmi  bursa  has 
been  called  miner's  elbow.  Enlargement  of  the  subdeltoid  bursa  (auses  a 
prominence  of  the  deltoid,  but  the  shoulder  joint  itself  is  in  no  way  affected. 
Enlargement  of  the  bursa  over  the  iiietntarso-plialungml  joint  of  the  big  toe 
constitutes  a  bunion  (sec  hallux  valgus).  The  relrocaUiineal  bursa,  when  in- 
flamed, is  known  as  Albert's  disease  (Chap,  xxsi). 


CIIAPTKR  XIX. 
BONES. 


mjURIES  OF  BONES. 

A  fracture  has  been  defined  as  a  sudden  solution  of  the  continuity  of  a 
bone,  generally  from  external  violence. 

The  Varieties. — Fractures  arc  divided  as  follows:  i.  According  Ui  the 
cjiust.  into  traumatic  (gunshot,  punctured,  penetrating,  etc.);  direct,  i.e.,  occur- 
ring at  the  point  where  the  violence  is  received,  and  usually  a  transverse 
or  comminutetl  fracture;  indirect,  occurring  some  distance  away  from  the 
part  which  receives  the  violence;  torsion,  resulting  from  twisting;  jracturc  by 
contre  cvup  (on  the  side  of  the  skull  opposite  to  that  which  receives  the  blow); 
and  pathological  or  spontaneous  (resulting  from  trivial  force  to  a  diseased 
bone).  2.  According  to  the  lines  oj  jracture.  into  transi'erse,  longitudinal,  ob- 
lique, spirol.  dentole,  stellate,  V-shaped,  and  T-shaped.  A  comminuted  jracture 
is  one  in  which  the  bone  is  broken  into  three  or  more  fragments,  with  inter- 
conununication  of  the  fracture  lines.  A  multiple  jracture  is  one  in  which  there 
is  more  than  one  fracture  in  a  bone,  the  lines  of  which  do  not  communicate. 
Fractures  of  several  different  bones  also  arc  s]X)kcn  of  as  multiple  fractures. 
A  splintered  jracture  is  one  in  which  a  s[)linler  of  osseous  tissue  is  broken  from 
a  bone.  3.  According  to  the  degree  oj  jracture.  into  complete,  which  extends 
completely  through  a  bone,  and  incomplete,  in  which  the  bone  is  not  completely 
divide<l.  .\  green-slick  jracture  Ls  an  incomplete  fracture  resulting  from  the 
Ijcnding  of  a  bone,  the  osseous  tissue  of  the  convex  side  separating  and  that 
of  the  concave  side  remaining  intact.  A  fissure  jracture  is  an  incomplete 
fracture  occurring  as  a  crack,  usually  in  the  outer  table  of  the  skull.  4.  .-If- 
cording  to  the  position  oj  the  jragments,  into  impacted,  in  which  one  fragment 
is  forced  into  the  "ithcr,  and  depressed,  in  which  the  bone  is  crushed  in.  Other 
terms  used  with  reference  to  displacement  are,  transverse,  rcjtar)',  angular, 
overlapping,  and  separation.  5.  According  to  the  presence  or  absence  oj  com- 
plications, into  cUised  or  simple,  in  which  there  is  no  external  wound  in  the 
soft  [arts,  open  or  compound,  in  which  such  a  wound  exists,  and  complicated, 
in  which  there  is  injurj-  to  an  im]X)rtant  vessel,  nerve,  joint,  or  viscus.  6. 
According  to  the  situatiim  oj  the  jracture.  into  intraarticular  or  e-vlraartictdar, 
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with  reference  lo  a  joint,  and  intra-  iir  extracapsular,  with  reference  to  the 
capsular  ligament  of  a  joint.  Epiphyseal  separatiim  also  may  be  put  under 
this  heading. 

An  intrauUrine  fracture  occurs  before  birth,  a  congenital  jraclure  at  birth. 

The  causes  of  fracture  are  prcdisixising  and  exciting. 

The  predisposing  causes  are  physiological  and  pathological.  Among  the 
former  are  age,  sex,  occupation,  season  of  the  year,  and  structure  and  position 
of  the  bone.  Fractures  are  frequent  in  infancy  because  of  the  many  tumbles 
which  occur  at  this  time,  but  owing  to  the  elasticity  of  the  bones,  the  breaks 
are  often  incomplete  or  of  the  green  stick  variety.  In  old  age  the  brittlcncss 
of  the  bones  is  such  that  even  a  trivial  injurj'  may  produce  fracture.  During 
adolescence  and  adult  life  fractures  are  more  frequent  in  the  male  sex,  owing 
to  the  greater  exposure  to  injury.  Occupations  entailing  daily  exposure  to 
injury  predispose  to  fracture.  In  winter  fractures  are  more  frequent  because 
of  the  presence  of  slipperj'  ice  under  foot.  The  structure  and  position  of 
certain  bones  render  them  more  liable  to  fractures.  The  pathological  causes 
are  atrophy  oj  bone,  which  is  normal  in  old  age,  and  which  may  occur  as  the 
result  of  disuse,  nervous  diseases  (syringcimj-elia,  locomotor  ataxia,  and  par- 
esis and  other  forms  of  insanity),  and  pressure  from  aneurysms  and  tumors; 
general  disease  oj  the  osseous  system,  such  as  osteomalacia,  rickets,  fragilitas 
ossium,  and  ostitis  deformans;  and  localized  disejxse  oj  bone,  such  as  malignant 
disease,  caries,  necrosis,  cchinococcus,  actinomycosis,  syphilis,  gout,  rhetunat- 
ism.  scur>7,  tuberculosis,  and  cysts. 

The  exciting  causes  arc  rxtertuil  violence  and  muscular  action,  e.g.,  fracture 
of  the  patella  from  contraction  of  the  quadriceps.  The  former  may  be  direct 
(the  bone  breaks  directly  beneath  the  point  injured)  or  indirect  (the  bone 
breaks  at  some  distance  from  the  point  of  violence),  e.g.,  fracture  of  the  radius 
from  a  fall  on  the  hand. 

An  intraulerine  jraclure  is  the  result  of  violent  uterine  contractions,  or  of 
blows  upon  the  abdomen.  Multiple  intrauterine  fractures  occur  iii  syphilis. 
Congenital  jraclures  result  from  uterine  contractions,  or  more  frequently  from 
the  manipulations  of  the  obstetrician. 

Epiphyseal  separation,  or  diastasis,  occurs  before  the  age  of  twenty-two. 
The  bones  most  frequently  affected  are  the  humerus,  radius,  femur,  and  tibia. 
As  the  end  of  a  diaphysis  is  usually  cup-sha()ed  to  receive  the  wnvex  epiphysis, 
the  deformity  is  often  difTicult  to  reduce.  A  pure  epiphyseal  seimralion  is 
uncommon  except  in  infants;  in  older  children  the  line  of  cleavage  usually 
involves  at  least  a  jwirt  of  the  end  of  the  diaphysis.  During  the  process  of 
repair  the  epiphyseal  cartilage  may  prematurely  ossify  and  thus  interfere  with 
subsequent  growth.    Suppuration  occasionally  follows,  and  partial  detach- 
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ment  or  sprain  of  an  epiphysis  sometimes  preceJes  tuberculous  disease. 
Spontaneous  separa'lion  is  always  the  result  of  some  disease  of  the  epiphysis, 
such  as  syphilis,  tuberculosis,  or  acute  infections. 

The  Symptoms.  -  Exctplinp  certain  cases  of  spontaneous  fracture,  there  is 
a  history  oj  injury,  at  which  time  the  patient  may  feel  something  give  way, 
or  hear  a  cracking  sound.  Pain  is  severe  at  the  time  of  injury,  but  may 
be  insignificant  in  pathological  fractures.  The  location  of  acute  tenderness 
is  of  great  value  in  diagnosis.  Swelling  (|uickly  supervenes,  and  within  a  day 
or  two  blebs,  or  bulla?,  may  form,  the  e.xudcd  scrum  from  the  deeper  tissues 
passing  beneath  the  epidermis.  Ecchymosis  occurs  within  a  few  hours  or  not 
for  one  or  more  days,  according  to  the  depth  of  the  broken  bone  and  the  ex- 
tent of  the  injury  to  the  soft  parts.  Loss  oj  junction  is  caused  by  pain,  or  by 
loss  of  mechanical  su[)ix)rt;  it  may  be  absent  in  an  incomplete  or  im- 
pacted fracture,  or  in  a  fracture  of  a  bone  whose  function  is  supplemented 
by  another  bone,  e.g.,  the  fibula.  Muscular  spasm  is  a  common  symptom, 
particularly  in  the  arm  and  thigh.  Deji>rmity.  or  change  in  the  length  or 
contour  of  a  limb,  is  due  to  dis()lacement  of  the  fragments  by  the  force  of  the 
injury,  by  the  weight  of  the  limb,  or  by  muscular  action.  Preternatural 
mobility  may  l)e  obtained  by  grasping  the  limb  just  above  and  below  the 
fracture  and  making  pressure  in  opposite  directions,  or  by  moving  the  limb 
as  a  whole.  In  fractures  of  the  forearm  or  leg,  the  parallel  bones  may  be 
alternately  pressed  together  above  and  below  the  seal  of  fracture.  A  deceptive 
sense  of  abnormal  mobility  may  be  present  in  elastic  bones  like  the  fibula 
and  ribs,  in  bone  diseases  like  rickets,  in  normal  infants,  and  in  the  neigh- 
borhood of  joints.  Abnormal  mobility  may  be  absent  in  an  impacted  or  a 
green  slick  fracture.  Crepitus  is  a  grating  sensation  or  sound  obtained  by 
rubbing  the  ends  of  the  bone  together.  It  may  be  absent  in  an  incomplete  or 
an  impacted  fracture,  in  one  in  which  the  fragments  are  greatly  overlapped 
or  widely  separated,  or  in  one  in  which  soft  tissues  lie  between  the  fragments. 
It  is  dry  and  harsh,  and  thus  differs  from  the  crackling  of  air  or  blocxi  beneath 
the  skin,  or  the  creaking  of  inflamed  synovial  membranes,  viz.,  those  of  joints, 
tendons,  and  bursa;.     The  crepitus  of  epiphyseal  separation  is  soft  or  moisl. 

The  constitutional  symptoms  arc  trivial  or  absent  in  simple  uncomplicated 
cases.  Slwck  is  usually  absent,  except  in  severe  or  complicated  fractures. 
Fracture  jei'er  is  an  ascjUic  fever  due  to  the  absorption  of  fibrin  ferment,  the 
temperature  being  elevated  one  or  two  degrees  during  the  first  two  or  three 
days  or  longer,  according  to  the  amount  of  blood  extravosated. 

The  Diagnosis. — The  injured  limb  should  be  compared  with  the  .sound 
limb  by  inspection,  palpation,  and  measurement.  An  ancient  deformity 
should  not  be  mistaken  for  a  recent  one.    A  knowledge  of  the  normal  relations 
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of  bony  prominences  will  aid  in  [he  quick  recognition  of  deformity.  A  fracture 
may  be  delected  in  some  instances  by  placing  a  stethoscope  over  one  end  of 
the  bone  and  precussing  the  other  end.  If  the  sound  does  not  reach  the  ear 
a  fracture  exists.  In  many  cases  a  proper  examination  can  be  made  only 
under  an  anesthetic,  owing  to  the  pain  and  the  fear  of  the  patient  and  to  the 
rigidity  of  the  muscles.  In  doubtful  cases  an  X-ray  examination  should  be 
made. 

The  complications  of  fractures  are:  (i)  Those  occurring  at  the  time  of 
injury,  such  as  dislocation,  and  injuries  to  the  vessels,  nen'es,  muscles,  or 
viscera;  (2)  those  appearing  during  the  time  of  treatment  or  later,  such  as 
excessive  swelling  from  effusion  of  serum  or  extravasation  of  blood;  inflam- 
mation, ulceration,  sloughing,  or  gangrene,  from  swcUing,  pressure  of  splints  or 
bandages,  or  from  thrombosis;  septicemia;  pyemia;  tetanus;  muscular  sjasm; 
fat  or  clot  embolism;  necrosis  of  bone;  stiffness  or  ankylosis  of  joints;  atrophy 
of  muscles,  either  from  disuse,  or  from  paralysis  the  result  of  nerve  injury; 
excessive  callus  formation,  usually  the  result  of  incomplete  reduction;  tumors 
of  bone;  stiffness  of  tendons  from  ihecitis;  contractures  of  muscles  from  myositis 
or  neuritis;  hypostatic  congestion  of  the  lungs;  delirium  tremens;  delirium 
ner\'05um;  suppression  or  retention  of  urine;  bed  sores;  neuralgia;  crutch 
paralysis;  persistent  eflema,  due  to  vasomotor  paralysis  or  venous  thrombosis; 
vicious  union;  non-union;  delayed  union;  and  fibrous  or  cartilaginous  union 

Repair  of  fractures  is  analogous  to  the  repair  of  other  wounds,  except  that 
the  reparative  material  uhimately  becomes  Ixme  instead  of  scar  tissue.  Imme- 
diately following  a  fracture  bKx)d  exiravasates  between  and  around  the  frag- 
ments, which  are  frequently  united  by  a  bridge  of  untom  periosteum.  The 
surrounding  blood  vessels  dilate,  and  serum  and  leukocytes  escape  into  the 
tissues.  The  connective  tissue  cells  proliferate  (fibroblasts)  and  replace 
the  blood  clot,  which,  during  the  first  week  or  ten  days,  is  gradually 
absorbed  and  devoured  by  the  leukocytes.  At  the  same  lime  there 
occurs  a  proliferation  of  the  osteoblasts,  which  are  found  in  the 
medulla  and  the  deeper  layers  of  the  f)eriosteum.  This  mass  of  actively 
multiplying  cells  is  vascularized  from  neighboring  vessels,  becomes  cal- 
cified, and  is  finally  transformed  into  bone  as  the  result  of  the  activity 
of  the  osteoblasts.  If  the  osteoblasts  arc  slow  in  action,  calcification  is  preceded 
by  the  formation  of  fibrous  tissue  by  the  fibroblasts,  or  in  some  instances  bone 
fails  to  form  and  the  fragments  are  unitcfl  by  fibrous  tissue  only.     WTien  the 

eoblasts  arc  more  active,  bony  a-production  is  preceded  by  the  formation 
of  cartilaginous  tissue,  which  in  some  cases  is  as  far  as  repair  extends,  the 
union  being  cartilaginous  only.     During  the  process  of  repair  the  ends  of 
the  bone  become  softened  as  the  result  of  a  rarefying  ost.\Vv!>,  vVvni  toML'^vm.^^ 
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ends  l)cing  smoothed  by  a  process  of  absorption  and  covered  with  granulations, 
which  are  probably  derived  chiefly  from  the  medulla.  The  compact  bone 
itself  is  thought  to  lake  but  little  part  in  the  process  of  repair.  The  mass  of 
reparative  material  which  forms  between  and  around  the  fragments  is  called 
callus.  The  callus  surrounding  the  fracture  is  called  ensheathing  or  exlertutl 
callus,  that  in  the  medullary  canal  internal  or  central  callus,  and  that  between 
the  ends  of  the  bone  intermediate  callus.  The  ensheathing  callus  is  finally 
absorbed,  although  it  may  persist  and  interfere  with  the  motions  of  joints  or 
tendons,  or  unite  the  bone  to  a  neighboring  bone.  The  central  callus  also 
may  be  absorbed,  although  thi.s  is  not  common.  Ossification  begins  in  the 
first  week  and  is  complete  in  from  ten  days  (in  the  small  bones  of  the  face) 
to  six  or  eight  weeks  (in  the  femur). 

The  treatment  of  simple  fracture  is  reduction  and  immobilization. 

In  transporting  a  patient  with  a  broken  limb  it  may  be  necessary  to  improvise 
splints  from  canes,  umbrellas,  etc.,  or  in  the  lower  limb  by  fixing  the  injured 
member  to  its  sound  fellow. 

Reduction, or  setting, oj  a  jracture  is  accomplished  by  manipulations  to  relax 
muscles  or  other  soft  structures  while  the  ends  of  the  bone  are  being  maneuvered 
into  place.  Rela.vation  may  be  obtained  by  traction;  by  extension  and  counter- 
extension;  by  posture,  e.g.,  flexion  of  the  leg  in  fracture  of  the  tibia;  by  tenot- 
omy, e.g.,  of  the  tcndo-Achillis  in  fractures  near  the  ankle;  and  by  general 
anesthesia,  which  always  should  be  employed  if  reduction  cannot  otherwise 
be  readily  effected.  If  recumbency  is  neces-sary.  the  mattress  should  be  made 
firm  and  even  by  placing  several  boards  beneath  if  on  the  frame  of  the  bed. 

Imnwbilisalion  is  maintained  by  some  form  of  splint,  which  may  be  of  wood, 
metal,  felt,  leather,  plaster -of-Paris,  etc.  Before  the  application  of  a  splint 
abrasions  should  be  covered  with  stearate  of  zinc,  and  blebs  punctured  without 
removing  the  epidermis.  The  splint  should  be  thickly  padded,  particularly 
where  prominent  subcutaneous  bony  points  will  rest.  As  a  general  rule  the 
joints  above  and  below  the  fracture  should  be  immobilized.  The  limb  should 
not  be  bandaged  beneath  the  dressing  holding  the  splint  in  place,  unless  such 
bandage  is  of  soft  material  loosely  a[)i)lied  for  the  purpose  of  padding.  Great 
care  should  be  exercised  not  to  make  the  bandage  too  tight,  for  fear  of  sloughing 
or  gangrene.  If  the  fingers  or  toes  are  left  expo.sed.  they  will  sen-e  as  an  index 
to  the  general  condition  of  the  limb.  If  the  lingers  become  cold,  blue,  or 
numb,  or  if  there  is  great  pain  in  the  limb,  the  bandages  should  be  removed 
and  the  jiarts  inspectetl. 

The  so-called  fixed  dressings  (see  section  on  bandages) ,  such  as  starch,  silicate 
of  soda,  and  plaster-of-I'aris.  arc  frequently  employed  after  the  subsidence 
of  swelling,  although  many  surgeons  apply  them  as  a  primarj-  dressing.    The 
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gers  of  the  lalter  method,  viz.,  sloughing  or  gangrene  due  to  great  swelling 
beneath  the  case,  and  undetected  displacement  of  the  fragments,  are  prevented 
by  cutting  the  dressing  immediately  after  its  application  if  it  encases  the  entire 
limb,  or  by  applying  the  material  as  a  large  p<5ultice  would  be  applied  and 
then  allowing  it  to  harden. 

Plastic  splints,  snch  as  cardboard,  felt,  leather,  and  gutta  |x.-rcha.are  cut  to 
the  desired  pattern,  soaked  in  hot  water  to  render  them  pliable,  and  allowed 
harden  while  bandaged  to  the  limb.  Gooch's  flexible  wooden  splints  con- 
;l  of  thin  strips  of  fir  glued  ujxjn  canvas;  they  are  flexible  transversely  and 
rigid  longitudinally. 
In  the  early  part  of  the  treatment  of  a  fracture  the  patient  should  be  seen 
.cli  day,  and  the  dressings  removed  if  such  be  indicated;  later,  in  many  in- 
,nces,  the  dressing  should  be  done  every  two  or  three  days.  The  parts  should 
inspected,  the  skin  kept  in  good  condition  by  gentle  friction  with  alcohol, 
and  in  suitable  cases  the  muscles  massfcd  and  the  neighboring  joints  moved, 
in  order  to  prevent  atrophy  and  stiffness.  Lucas-Championnifere  advises 
ssage  from  the  very  beginning  in  all  fTactu^(^s  except  those  of  the  patella, 
many  instances  in  which  there  is  no  tendency  towards  recurrence  of  dis- 
placement the  bone  is  not  even  splinted,  and  active  motions  are  encouraged 
at  an  early  period.  There  is  no  doubt  of  the  value  of  mas.sage  and  early 
mobilization  of  joints  during  the  treatment  of  fractures,  but  in  all  cases  the 
fragments  themselves  must  be  immobilized  and  kept  so  until  the  callus  is 
suilicienlly  firm  to  obviate  all  danger  of  recurrence  of  displacement. 

Some  surgeons  treat  fractures  of  the  lower  extremity,  as  high  as  even  the 
middle  of  the  femur,  by  the  ambulatory  method.  A  large  pad  is  placed  beneath 
the  sole  of  the  Utol  and  a  plaster  cast  applied  to  above  the  seat  of  fracture,  so 
that  when  the  patient  walks  the  weight  of  the  body  is  supported  by  the  limb 
above  the  fracture. 

In  cases  in  which  .successful  reduction  cannot  be  secured  or  maintained, 
■alive  trcatmmt  is  indicated,  providing  aseptic  details  can  be  observed  and 
r«<iuisitc  skill  is  possessed  by  the  operator;  hence  the  more  conservative 
tlan  of  splint  treatment  should  be  employed  by  one  who  does  not  possess  such 
iiualiftcalions.  The  fragments  should  be  exposed  by  a  suitable  incision  and 
e  obstacle  to  reduction  removed;  this  will  often  be  found  to  be  muscle,  fascia, 
other  soft  parts  between  the  fragments.  Often  it  will  be  necessary  to  saw 
ofT  a  portion  of  each  fragment  before  approximation  can  be  accomplished,  and 
in  the  forearm  or  leg  an  equal  portion  of  the  companion  bone  also  must  be 
removed.  The  fragments  are  held  in  position  by  silver  wire  passing  through 
holes  bored  in  the  bone,  or  by  kanganx)  tendon  or  aluminium  bronze  wire, 
both  of  which  are  ultimately  absorbed.     Fixation  is  secured  also  b^  (neana> 
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of  silver  plates  which  are  fastened  to  each  fragment  by  screws,  or  by  ivory 
pegs,  metallic  staples,  bone  ferrules,  or  special  clamps.  The  incision  is  then 
closed  or  drained  according  to  indications,  and  the  limb  immobilized  by 
plasternif-Paris  or  a  suitable  splint.  When  non-absurbable  material  has  been 
used  to  fix  the  fragments,  its  removal  is  not  infrequently  demanded  after 
union  has  occurred,  owing  to  the  formation  of  sinuses. 

The  treatment  of  compound  fractures  is  that  of  the  wound  in  the  soft 
parts  and  of  the  broken  bimc  itself.  The  constitutional  symptoms  are  more 
severe  than  in  simple  fracture,  there  being  a  varj'ing  amount  of  shock  accord 
ing  to  the  degree  of  injun,'.and  later  a  higher  rise  in  lemjx^rature,  even  when 
asepsis  has  been  maintained.  The  dangers  are  hemorrhage  and  sepsis.  Severe 
primary  hemorrhage  is  controlled  by  the  tourniquet,  and  measures  taken  to 
react  the  patient  from  shock.  In  the  absence  of  shock  the  patient  should  be 
anesthetized  and  thorough  disinfection  carried  out.  The  limb  should  be  shaved, 
scrubbed  with  soap  and  water,  and  washed  with  bichlorid  of  mercury,  i  to 
1,000.  In  some  cases  the  injury  will  be  found  so  extensive  that  am- 
putation will  be  required.  If  amputation  is  not  necessary,  devitalized 
tissues,  tissues  into  which  dirt  has  been  ground,  and  completely  detached 
fragments  of  bone  should  be  removed,  enlarging  the  wound  in  the  skin  as 
much  as  may  be  necessary,  Pieces  of  bone  firmly  attached  to  the  soft  parts 
often  retain  their  vitality  and  may  be  left  in  place.  The  fracture  is  fixe<l 
by  wire  or  other  means,  the  hemfirrhage  controlled  in  the  usual  way,  and  the 
injuries  to  the  soft  f)arts  repaired,  e.g.,  suturing  of  a  torn  nerve  or  muscle. 
The  wound  is  again  disinfected  by  irrigation  with  hot  bichlorid  of  mercury 
solution,  and  drained  by  a  large  rubber  tube,  which  if  necessary  may  traverse 
the  entire  limb,  emerging  at  a  countcropcning  on  the  opposite  side.  The 
external  wound  is  sutured  as  far  as  judgment  dictates,  and  the  limb  sjilinted. 
If  a  plaster  cast  is  applied,  windows  should  be  made  over  the  wounds  to  permit 
subsequent  dressings. 

Fracture  complicated  with  dislocation  is  treated  by  first  reducing  the 
dislocation  by  manipulations,  aiiled.  if  need  be,  by  a  splint  to  give  sufficient 
rigidity  to  the  limb;  or  through  an  incision  the  articular  end  of  the  bone  may 
be  maneuvered  into  place  by  the  fingers  or  by  a  hook.  Some  advise  setting 
the  fracture  and,  after  union  has  been  obtained,  trying  to  reduce  the  dislo- 
cation. 

Ununited  fractures,  delayed  union,  and  non-union  are  due  (o  imperfect 
immobilization;  the  presence  of  muscle  or  other  soft  tissue  between  the  frag- 
ments; marked  overlapping;  wide  separation;  defective  nutrition  of  the  bone 
as  the  result  of  injur)'  to  its  blood  supply;  diseases  of  bones,  such  as  inflamma- 
tion, tumors,  osteomalacia,  etc.;  or  to  constitutional  diseases,  such  as  syphilis. 
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scurvy,  or  other  affections  causing  debility.  Non-union  may  be  distinguished 
from  delayed  union  by  the  absence  of  pain  and  the  presence  of  voluntary 
motion  in  the  former.  These  conditions  are  must  common  in  the  patella, 
olecranon,  and  similar  situations  where  strong  muscular  contraction  lends 
to  separate  the  fragments,  and  in  the  middle  of  the  humenas  and  upper  and 
lower  thirds  of  the  femur. 

Absolute  non'UfiioH,  i.e.,  when  there  is  absolutely  do  attempt  at  repair,  is 
seldom  seen  apart  frtjm  malignant  disease  of  bone.  In  most  instances  the 
ends  of  the  bone  become  rounded,  the  medullary  canal  is  closed,  and  the 
fragments  arc  joined  by  fibrous  tissue  (fibrous  tmicm).  In  a  pseudoarthrosis, 
or  jalsr  joint,  the  fragments  are  held  together  by  a  capsule  of  fibrous  tissue, 
within  which  is  dcveloijed  a  bursa  the  result  of  the  friction  of  one  bone  on  the 
other,  and  the  ends  of  the  broken  fragments  are  covered  with  cartilage. 

The  trratmcnt  oj  delayed  union  is  prolonged  immobilization  in  plasterof- 
Paris,  and  attention  to  the  general  health.  Some  advise  the  induction  of  con- 
gestion or  inflammation  by  rubbing  the  ends  of  the  bone  together,  by  scraping 
the  ends  with  a  long  and  .stning  needle  pushed  in  through  the  skin,  by  the 
injection  of  a  lo  (Kr  cent,  solution  of  chlorid  of  zinc,  or  by  applying  a  rubber 
band  around  the  limb  above  the  fracttire.  Non-union  is  treated  by  resection 
of  the  ends  of  the  fragments,  and  fastening  them  together  by  one  of  the  methods 
mentioned  above.  \\'hen  the  ends  are  overlapped  and  resection  would  prove 
a  formidable  operation  owing  to  the  situation  of  the  bone,  screws  or  pegs 
may  Ik-  inserted  into  drill  holes  which  traverse  each  fragment  transversely. 

Vicious  union,  or  union  with  great  deformity,  is  due  to  imperfect  reduction, 
recurrence  of  displacement,  bending  or  overi>roduction  of  callus  subsequent 
to  the  removal  of  splints,  or  to  bone  diseases,  such  as  fragilitas  ossium  and 
osteomalacia.  It  may  be  treated,  in  the  early  stages  while  the  callus  is  plastic, 
by  pressing  the  bones  into  place,  and  later,  if  deformity  or  disability  is  marked, 
by  osteotomy,  by  chiseling  away  projecting  areas,  or  by  resecting  the  callus 
and  fastening  the  fragments  by  wire,  plates,  etc. 

Disunited  fracture,  or  separation  after  the  fragments  have  united,  may 
tKcur  from  violence,  and  occasionally  during  the  proga-ss  of  an  exhausting 
disease. 


SPECIAL  FRACTURES. 

The  nasal  bones  are  usually  broken  in  their  lower  third,  the  fracture  being 
frequently  com[x)un<l  through  the  skin  or  mucous  membrane.  The  cause 
it  direct  violence,  the  degree  and  direction  of  which  determine  the  amount 
and  character  of  the  displacement.  The  iMsal  septum  is  often  injured,  re- 
sulting in  lateral  displacement,  which  may  later  give  rise  lo  nasal  obstruction. 
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The  symptoms  arc  pain,  swelling,  crepitus,  deformity,  and  cpi.staxis.  Abnormal 
mobility  may  be  (aikcious  in  the  lower  third  owing  to  the  great  mobility  of 
the  cartilages.  The  complications  are  emphysema,  cerebral  concussion,  frac- 
ture of  the  neighboring  facial  bones  or  of  the  base  of  the  anterior  fossa  of 
the  skull,  and  later  suppuration  and  necrosis  of  bone  or  curtilage. 

The  treatment  should  be  prompt,  as  the  bones  early  consolidate  in 
deformity.  In  all  cases  the  sejrtum  should  be  examined  to  determine  whether 
or  not  it  is  broken.  No  apparatus  is  needed  if  there  is  no  deformity  or  if  the 
deformity  does  not  recur  after  reduction.  Reduction  is  accomplished  by  ex- 
ternal pressure,  and  by  lifting  the  fragments  from  within  by  means  of  a  padded, 
narrow  instrument,  such  as  a  grooved  director,  or  by  a  rubber  bag  which 
is  passed  into  the  nose  and  distended  with  air.  The  septimj  may  be 
straightened  by  a  finger  introduced  into  cither  nostril  or  by  septum  forcejis. 
Either  cocain  or  ether  anesthesia  may  be  necessar)'.  In  depressed  fractures 
reduction  may  be  maintained  by  packing  the  nostrils  with  gauze,  or  by  passing 
a  strong  pin  (Mason's  pin)  through  the  skin,  beneath  the  fragments,  and  making 
cxtenial  pressure  by  means  of  gauze,  held  in  place  by  tigurc-of-8  turns  of  silk 
around  the  ends  of  the  pin.  Lateral  di,splacement  requires  an  external  com- 
press or  molded  s|)lint.  held  in  place  by  adhesive  plaster,  or  an  apfiaratus 
consisting  of  a  metallic  band  around  the  forehead,  with  a  support,  provided 
with  a  pad  and  screw  for  mak  ing  pressure,  ninning  down  to  one  side  of  the  nose. 
If  the  septum  is  deformed,  it  may  be  held  in  place  by  gauze  packing,  or  by 
means  of  vulcanite  or  metallic  tubes,  which  have  perforations  in  the  side  for 
drainage,  and  which  are  made  in  various  sizes.  Roberts  inserts  one  or  more 
long  pins  into  the  septum  in  such  a  way  as  to  press  on  the  deviation  as  the 
stem  of  a  flower  is  pressed  upon  when  pinned  to  the  lapel  of  a  coat.  In  any  case 
the  nose  should  be  sprayed  several  times  daily  with  an  antiseptic  solution,  and 
the  patient  cautioned  about  blowing  or  wiping  the  nose.  The  prognosis 
is  usually  good,  although  some  deformity  is  very  apt  to  remain  in  bad  cases. 
Union  b  complete  in  from  ten  days  to  two  weeks. 

The  lachrymal  bone  is  rarely  broken  alone,  and  the  trtatmcnl  is  dircctetl 
principally  lo  ihe  neighboring  bone.  Obstruction  of  the  lachrymal  duct 
may  be  prevented  by  the  jassage  of  a  probe. 

The  malar  bone  is  fractured  by  direct  violence,  usually  with  injury  to  adjoin- 
ing bones.  Sometimes  the  whole  bone  is  pressed  into  the  bones  on  which 
it  rests.  The  symptoms  aa*  <leformily,  conjunctival  hemorrhage  when  the 
orbital  surface  is  involved,  and  interference  with  the  motions  of  the  lower 
jaw  when  depression  is  sulTicient  to  encroach  upon  the  coronoid  process. 
Crepitus  and  abnormal  mobility  may  be  absent.  In  favorable  cases  the 
deformity  can  be  corrected  by  pressure  beneath  the  bone  within  the  mouth. 
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If  this  is  unsuccessful,  particularly  in  cases  in  which  the  movements  of  the 
Idwer  jaw  are  impaired,  the  bone  may  bt'  elevated  through  an  external  incision. 
\o  retetitive  apparatus  is  required,  as  displacement  does  not  recur.  The  bone 
unites  in  two  weeks. 

The  zygoma  is  fractured  by  direct  force,  or  by  indirect  force  when  the  malar 
is  depressed.  There  is  usually  an  indentation  just  behind  its  junction  with 
the  malar  bone.  The  trralmmt  consists  in  the  applicatinn  of  j)ressurc  within 
the  mouth  or  externally,  in  order  to  eflfect  reposition.  Failing  in  this,  espedally 
if  the  movements  of  the  lower  jaw  are  defective,  a  piece  of  silver  wire  may  be 
passed  through  the  skin  and  beneath  the  depressed  fragment,  in  order  to 
pull  it  into  place.  A  retentive  apparatus  is  seldom  rc()uired.  Union  is 
complete  in  two  or  tliree  weeks. 

The  superior  maxilla  is  usually  broken  by  direct  blows,  which  in  most  in- 
stances break  also  contiguous  bones.  Il  may,  however,  be  broken  by  indirect 
force  through  the  chin.  The  fracture  is  almost  always  compound  and  com- 
minuted, and  often  bilateral.  There  are  pain ,  great  swelling  of  the  face,  and  in  - 
'crcnce  with  mastication;  deformity,  abnormal  mobility,  and  crepitus  are 
detected  through  the  nose,  mouth,  or  cheek.  The  amtplications  are  emphy- 
sema, violent  hemorrhage  from  the  internal  maxillary  or  its  branches,  and 
injury  to  the  lachrymal  duct,  infraorbital  ner\'c,  or  the  brain.  Suppuration 
and  necrosis  may  occur.  The  treatment  is  careful  disinfection,  and  molding 
of  the  bone  into  position  through  the  nose  or  mouth,  or  through  an  external 
wound  if  it  be  present.  Loose  teeth  should  be  put  back  in  place  and 
fastened  to  their  fellows  by  wire.  In  fractures  involving  the  alveolus  the  lower 
jaw  may  be  used  as  a  splint  by  means  of  the  Barton  or  the  Gibson  bandage,  or 
an  interdental  splint  may  be  employed.  It  may  be  necessary  to  insert  a  tube 
to  the  nose  to  maintain  its  patency.  The  nose  and  mouth  should  be 
led  several  times  a  day  with  an  antiseptic  solution,  and  the  wounds 
:d  daily.  Liquid  food  is  administered  through  a  nasal  tube,  or  by 
passing  it  into  the  mouth  behind  (he  last  teeth.  The  bone  unites  in  three  or 
four  weeks. 

The  inferior  maxilla  is  generally  broken  by  direct  violence,  but  a  fracture 

near  the  middle  line  may  result  from  a  force  which  presses  the  bodies  together, 

and  fmcture  of  the  condyle  may  follow  a  fall  on  the  chin.     The  bone  is  most 

uently  broken  just  external  to  the  symphysis,  owing  to  the  weakness 

icosioned  at  this  point  by  the  deep  socket  of  the  canine  tooth.    As  a  rule  the 

cture  is  comjxjund   internally,  and   not  infrequently  there  are  multiple 

•aks.     The  symptoms  are  |>ain,  laceration  of  the  gum  at  the  f>oint  of  frac- 

rc,  bleeding  from  the   mouth,   swelling  of  the   face,  abnormal  mobility. 

pitus.  and  deformity  as  demonstrated  by  imperfect  alignment  of  the  teeth. 
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When  ihe  bone  is  broken  in  front  of  the  masseter,  the  posterior  fragment  is 
pulled  upward  by  the  masseter  and  lem[x>ral  muscles,  while  the  depressors 
of  the  jaw  draw  the  anteritvr  fragment  downwanls  and  backwards.  The 
jaw  is  drawn  towards  the  injured  side  in  fractures  of  the  condyle;  in  fractures 
of  the  coronoid  that  process  is  drawn  upwards  by  the  temporal  muscle.  The 
complUntums  arc  suppuration,  and  necrosis  of  bone,  with  the  ills  that  ihey  may 
produce,  e.g.,  cervical  adenitis,  and  digestive  or  pulmonary  disorders  from 
swallowing  or  inhaling  foul  discharges.  Fracture  of  the  base  of  the  skull 
may  be  pmduceri  if  the  condyles  are  driven  forcibly  upwards. 


Ftc.  184.  — Ilard-rubbcr  splint,  with  ariii&  an<l  bandace  applied.     (  Moriarty.) 


The  treatment  consists  in  reduction  by  direct  pressure,  immobilization,  and 
careful  and  frequent  cleansing  of  the  mouth.  In  cases  in  which  there  is  little 
tendency  to  displacement,  sufficient  immobilization  may  be  obtained  by  a 
molded  chin  piece  (Fig.  i8g)  of  felt,  cardboard,  leather,  or  thick  flannel 
impregnated  with  plaster^if -Paris,  the  chin  cup  being  held  in  place  by  a  Barton 
or  a  Gibson  bandage.  If  the  displacement  tends  to  recur,  and  this  is  true  in 
the  large  majority  of  cases,  the  adjoining  teeth,  if  not  lot^sc,  may  be  tied  together 


rKACTUKE  OF   LOWER  JAW. 

wth  wire,  or  fastened  by  Angle's  bands,  which  are  thin  pieces  of  metal  that 
are  clamped  about  several  teeth  in  either  jaw  by  means  of  a  screw,  the 
jaws  being  held  together  by  wire  or  silk  running  from  the  clamps  on  tlie 
lower  jaw  to  those  on  the  upjK-r  jaw.  Hammond's  splint  consists  of  a  wire 
frame  work  which  surrounds  all  the  teeth  of  the  lower  jaw  and  which  is 
fastened  in  place  at  several  jxiints  by  wire  runnin;;  between  the  tetth.  In 
many  instances  accurate  apposition  can  be  obtained  only  by  wiring  the  jaw 
itself,  or  by  what  is  far  better,  an  interdental  splint.     Interdental  splints  are 


I'ic.  l8s.— The  Maias  splint  for  (racturt  of  the  lower  jaw.  The  jnlint  con<i<it> 
of  the  foftuwinft  ticlnchable  part*:  (u)  a  tnouth  piece  of  soft  metal  'hlock  tin); 
(At  a  clamp  adiustrd  ami  tightened  with  a  screw;  U  >  a  chin  plate  (of  perfor  ated 
aluminum  >.  which  can  be  moved  backward  or  forward  by  sliding  on  the  lower 
limfi  of  the  clamp.    This  is  fixed  and  held  in  place  liy  a  thumli-scrrw. 

made  of  vulcanite,  hard  rubber,  or  metal,  from  a  plaster-of -Paris  cast  of  the 
teeth;  Ihey  can  be  made  only  by  a  skilled  dentist.  An  impression  of  the 
teeth  is  first  taken  by  a  dental  mo<leling  compound,  which  is  softened  by  heat 
and  allowed  to  harden  on  the  teeth.  A  plaster  cast  of  the  two  jaws  is  made 
from  this  mold,  the  ca.st  of  the  lower  jaw  severed  at  the  fxjint  of  fracture,  the 
displacement  in  the  cast  corrected,  and  an  interdental  splint  made  from  the 
plaster  cast.  Bars  curving  backwards  over  the  cheeks  are  sometimes  attached 
to  support  a  bandage  passing  under  the  chin,  so  that  the  jaw  wvlVWt  WAv^ 
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place  c\'en  when  the  mouth  is  npen  (Fig.  184).  \foriarty  fzsicas  a  metallic 
chin  piece  to  these  side  bars  by  several  vertical  supports.  Matas  has  con- 
structed an  adjustable  metallic  interdental  splint,  which  may  be  applied  by 
any  medical  man  without  special  dental  skill.  The  splint  is  a  sort  of  clamp 
which  holds  the  jaw  between  a  mouth  piece  and  a  chin  cup.  It  is  made  in 
three  sizes,  the  smallest  for  children,  the  medium  for  youths,  and  the  largest 
size  for  adults;  the  chin  cup  may  be  adjusted  to  various  degrees  of  prognathism 
by  a  sliding  joint  (Fig.  185).  If  the  teeth  are  loose,  the  gutter  of  the  mouth 
piece  may  be  filled  with  a  dental  modeling  composition.  In  any  case  the 
mouth  and  teeth  should  be  frequently  cleansed  and  irrigated  with  a  mild 
antiseptic  solution.  If  inadvisable  to  open  the  mouth,  the  patient  may  be 
fed  as  described  under  fracture  of  the  upper  jaw.  Frartures  of  the  coronoid 
process  and  the  condyle  are  treated  by  a  Barton  or  a  Gibson  bandage. 

The  hyoid  bone  may  be  fractured  by  constriction ,  such  as  occurs  in  throttling 
and  banging.  The  symptoms  are  pain,  swelling,  deformity,  bleeding  from  the 
mouth,  and  interference  with  breathing,  speaking,  or  swallowing.  Abnormal 
mobility  and  crepitus  are  present  in  a  few  cases.  The  trealmenl  consists 
in  the  correction  of  the  deformity  if  possible,  by  a  finger  ir\  the  mouth  and  the 
hand  externally,  and  the  application  of  a  molded  cardboard  splint  to  the 
neck.  The  head,  neck  and  lower  jaw  may  be  immobilized,  and  the  patient 
fed  by  rectum;  talking  is  forbidden.  The  bone  unites  in  four  weeks.  Edema 
of  the  glottis  may  demand  intubation  or  tracheotomy. 

The  laryngeal  cartilages  may  be  fractured,  particularly  in  old  age  owing 
lo  the  deposition  of  lime  salts.  The  symptoms  are  similar  to  those  of  fracture 
of  the  hyoid  bone,  except  that  dyspnea  and  interference  with  the  voice  are  more 
marked  and  emphysema  more  common.  The  treatment  is  similar  to  that  of 
fracture  of  the  hyoid  bone. 

The  ribs  may  be  broken  by  direct  violence,  or  by  indirect  violence,  e.g., 
compression  of  the  chest,  in  which  case  the  rib  breaks  at  its  most  convex  port, 
or  near  the  angle.  In  a  few  cases  violent  muscular  action,  such  as  occurs  in 
coughing  and  straining,  is  responsible  for  the  accident.  In  early  life  the  ribs 
are  very  clastic  and  incomplete  fracture  is  not  uncommon.  As  a  rule  more 
than  one  rib  is  broken,  tliose  suffering  most  frequently  being  from  the  fifth 
to  the  ninth,  as  the  upper  ribs  are  better  protected  and  the  lower  ribs  more 
movable.  The  fracture  may  be  compotmd  into  the  lung  or  through  the  skin. 
The  symptoms  arc  localized  pain  increased  by  movements  of  the  chest  or  pres- 
sure over  the  sternum,  grunting  respirations,  suppressed  cough,  emphysema 
if  llie  lung  b  wounded,  and  rarely  deformity  or  abnormal  mobility.  Crepitus 
is  fre<4uently  absent;  it  is  obtained  by  placing  the  hand  or  the  car  over  the 
jK)inl  of  greatest  tenderness  while  the  patient  takes  a  full  breath,  or  by  alter- 
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itcly  pressing  on  the  bone  on  either  side  of  the  fracture.     Hemoptysis  indi- 
lles  injury  to  the  lung.     The  compliculions  are  injur)'  to  the  heart,  lung, 
diaphragm,  liver,  spleen,  and  oilim,  and  hemothorax,  pneumothorax,  pleurisy, 
^pneumonia,  bronchitis,  and  empyema. 

The  treatment  is  immobilization  of  the  a£Fected  side  of  the  chest  with 
adhesive  plaster.  In  the  male  it  will  be  nccessar)'  to  shave  the  chest  and 
(ilace  a  piece  of  lint  over  the  nipple.  The  adhesive  plaster  should  be  in  strij^s 
three  inches  wide  and  long  enough  to  CTtend  about  three-fourths  around  the 
chest.  They  are  applied  from  below  upwards  during  expiration,  each  strip 
overlapping  the  preceding  one  (Fig.  189).  The  dressing  is  changed  once  a 
»eek,  and  discarded  at  the  end  of  three  weeks,  or  later  if  there  is  mush  pain. 
'  strapping  increases  the  pain,  it  should  not  be  employed,  as  the  ends  of  the 
one  are  probably  driven  inwards;  these  cases  should  be  confined  to  bed  wit.h 
compress  between  the  shoulders.  In  the  presence  of  marked  displace- 
ment which  is  irreducible  by  external  manipulations,  the  deformity  may  be 
nrrecled  through  an  incision,  and  the  fracture  immobilized  by  suture.  The 
itient  should  be  guarded  from  draughts,  and  sedative  expectorants  cmployefl 
if  there  be  cough. 

The  costal  cartilages  maybe  broken,  or  seiiarated  from  the  ribs  or  sternum. 
The  symptoms  and  treatment  are  the  same  as  those  of  fracture  of  the  rib. 
The  sternum  is  usually  fractured  at  or  near  the  junction  of  the  manubrium 
-Kith  the  gladiolus,  as  the  result  of  direct  violence,  although  it  may  be  broken 
■>y  indirect  force  from  excessive  extension  or  flexion  of  the  body,  such  as  occurs 
In  fractures  of  the  spine,  and  by  muscular  action  in  the  same  way  that  the 
Bibs  may  be  broken.  The  upf)er  fragment  passes  behind  the  lower  fragment, 
pomctimes  producing  severe  dyspnea  and  occasionally  injur)'  to  the  aorta. 
■The  symptoms  are  pain,  deformity,  abnormal  mobility,  crepitus,  bending 
■Drwanl  of  the  body,  and  in  many  cases  dyspnea  and  cough.  Complkaliims 
hre  frequent,  there  usually  being  fractures  of  the  ribs  and  spine,  and  often 
Rnjuries  to  the  thoracic  viscera;  aneurysm  of  the  aorta,  mediostinitis,  and 
nectrsis  of  the  sternum  are  late  complications. 
I  The  treatment  is  rest  in  bed,  with  a  compress  between  the  shoulders,  and 
B  broad  strip  of  adhesive  plaster  carried  across  the  chest  over  the  fracture. 
Reduction  may  sometimes  be  acaimplished  by  extending  the  spine  and  making 
kresaure  on  the  lower  fragment  while  the  patient  breathes  deeply.  If  this 
■ails  and  there  is  dyspnea  due  to  the  depression,  the  displacement  may  be 
porrcctcd  and  the  fragments  fixed  in  position  through  an  e.xtcmat  incision, 
ptlnion  is  complete  in  five  or  six  weeks. 

Tlie  clavicle,  with  the  possible  exception  of  the  radius,  is  broken  more  fre- 
.  qut-ntiv  il.  in  ini  ,.i!iir  I.nne  in  the  body,  owing  to  its  Slendcmcss,  its  cx\ki«;<A 
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position,  and  to  its  transmitting  the  force  of  blows  or  falls  from  the  upper 
extremity  to  the  trunk.  Consc(]ucntly  the  usual  cause  of  fracture  is  indirect 
violence,  although  direct  violence  also  is  responsible  for  a  certain  number  of 
cases.  The  injury  is  most  frequent  in  children,  and  is  then  often  of  the  green- 
stick  variety.  The  fracture  may  be  located  at  the  sternal  end  (unusual), 
just  external  to  the  middle  where  the  two  cur\-es  of  the  bone  meet  (the  usual 
situation),  between  the  coracoclavicidar  ligaments,  in  which  case  there  is  little 
displacement,  or  at  the  acromial  end,  at  which  point  too  the  displacement  may 
be  slight.  The  symptoms  are  those  of  fractures  in  general.  The  patient  sup- 
ports the  elbow  with  the  hand  of  the  uninjured  side,  and  bends  the  head 
towards  the  affected  clavicle  to  relax  the  stemomasloid,  which  pulls  on  the 
inner  fragment  only.  The  shoulder  with  the  outer  fragment  is  displaced 
downwards,  inwards,  and  forwards,  owing  to  the  weight  of  the  extremity  and 
the  contraction  of  the  muscles  running  from  the  chest  to  the  shoulder.  The 
inner  fragment  a.sccnds  slightly,  as  the  result  of  the  action  of  the  stemo- 
mastoid.  The  amiplications  are  injuries  to  the  brachial  plexus,  subclavian  ves- 
sels, pleura,  and  lung. 

The  treatment  which  gives  the  least  deformity  is  the  placing  of  the  patient 
upon  a  firmj-natlress.  with  a  f>ad  Ijetween  the  shoulders,  ashot-bugon  the  affected 
shoulder,  and  the  arm  bound  to  the  chest  with  upward  pressure  on  the  elbow. 
Union  is  usually  firm  in  three  or  four  weeks,  when  the  patient  may  be  allowed  to 
get  up  with  the  arm  in  a  sling.  But  patients  do  not  often  select  this  form  of  treat- 
ment. In  an  incomplete  fracture  with  little  deformity  a  sling  for  the  forearm 
is  all  that  is  needed.  Reduction  is  easy  to  accomplish  by  carrying  the  shoulder 
backwards,  outwards,  and  u|)wards,  but  in  ambulatory  cases  is  very  diflficult  to 
maintain.  The  Sayre  dressing  is  one  of  the  best  for  this  purpose.  Two 
strips  of  adhesive  plaster  three  or  four  inches  wide,  and  long  enough  to 
extend  around  the  chest  one  and  one-half  times,  are  prepared.  Lint 
powdered  with  zinc  slcarale  is  placed  in  the  fold  of  the  elbow  and 
between  the  arm  and  the  chest.  A  collar  of  lint  as  wide  as  the  adhesive  strip 
is  placed  about  the  arm  just  below  the  axilla,  and  over  this  is  applied  the  end 
of  one  of  the  strips  <^f  plaster,  so  as  to  form  a  loop;  the  strip  is  now  used  to  pull 
the  arm  backwards,  and  is  fastened  around  the  chest  (Fig.  i86).  The  hand 
of  the  affected  side  is  placed  on  the  opposite  shoulder,  and  the  second  strip 
of  plaster,  with  a  hole  for  the  point  of  the  elbow,  is  run  from  the  back  of  the 
sound  shoulder,  under  the  ellxiw  of  the  affected  side,  over  the  sound  shoulder,  to 
the  back  (Fig.  187),  thus  drawing  the  elbow  forwards  and  upwardsand,  with  the 
aid  of  the  first  strip,  which  acts  as  a  fulcrum,  forcing  the  shuulder  backwards 
and  outwards.  A  pad,  held  in  y)lace  by  a  strip  of  adhesive  plaster,  may  be 
placed  just  alxivc  the  clavicle  to  press  the  fragment  downwards.    The  Velpeau 
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kge  is  frequently  employed,  but  t!iat  of  Desault  is  sfldora  used  (see  ban- 
daging). A  posterior  figureof-8  bandage,  pulling  the  shoulders  backwards,  may 
be  combined  with  an  axillary  pad,  and  a  forearm  sling  which  pulls  the  elbow 
inwards  and  upwards.  Wiring  of  the  fragments  through  an  incision  may  be 
employed  in  compound  or  multiple  fractures,  or  in  cases  in  which  there  is 
great  deformity,  pressure  ufwn  nerves  or  blood  vessels,  or  a  sharp  fragment 
which  threatens  to  perforate  the  skin.  The  prognosis  is  very  good  concern- 
ing the  function  of  the  arm.  but  after  a  complete  fracture  between  the  rhom- 
boid ligament  on  the  inside  and  the  coracoclavicular  ligament  on  the  outside, 
deformity  to  a  greater  or  lesser  degree  is  sure  to  be  present. 
The  body  of  the  scapula  is  broken  by  direct  violence.    The  symptoms 


(Heith.) 
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arc  swelling,  abnormal  mobility,  crepitus,  and  pain  upon  abduction  of  the 
arm  or  rotation  of  the  scapula.  Deformity  is  usually  absent.  The  trcatmcnl 
is  immobilization  of  the  shoulder  and  arm  by  a  bandage  passing  around  the 
chest,  and  a  sling  for  the  forearm.  Strapping  the  chest  in  a  way  somewhat 
similar  to  that  used  for  the  ribs  also  is  useful. 

The  surgical  neck  of  the  scapula,  when  broken  (Fig.  iS8),  cuuses 
flattening  of  the  shoulder,  pnjminence  of  the  acromion,  lengthening  of  the  arm 
(from  acromion  to  external  condyle),  a  swelling  in  the  axilla,  and  crepitus  on 
rotating  or  raising  the  arm.  The  deformity  is  reduced  by  pressing  upwards  on 
the  clh<iw  and  on  the  axillary  swelling,  a  pad  placed  in  the  axilla,  and  a 
Vel|x'au  bandage  a|.i|)liid.     The  dressing  may  be  removed  in  five  weeks. 

The  anatomical  neck  of  the  scap«ila  or  the  glenoid  cavity  ma,^  u\  '^.'k. 
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insUinccs  be  broken,  resulting  in  slight  lengthening  of  the  ann  and  a  full- 
ness of  the  axilla.  Crepitus  may  be  obtained  by  jmshing  uj)  on  the  elbow  or 
by  rotating  the  ann.  The  trMtmenl  is  the  same  as  that  for  fracture  of  the 
anatomical  neck. 

The  acromion  process  is  broken  by  direct  violence.  The  symptoms  arc 
jiain,  loss  of  abduction  of  the  arm.  flattening  of  the  shoulder,  and  abnormal 
mobility  and  crepitus,  obtained  by  pushing  upwards  on  the  elbow.  The 
treatment  consists  in  pushing  the  elbow  upwards,  thus  supporting  the  acromion 
process  with  the  head  of  the  humerus.  The  position  is  maintained  for  four 
weeks  by  a  Velpeau  bandage  or  the  third  roller  of  Desault. 

The  coracoid  process  may  be  broken 
by  direct  violence,  but  the  accident  is  rare. 
Deformity  is  not  noticed,  but  crepitus  and 
alinormal  mobility  are  often  obtainable. 
A  ^'clpeau  bandage  should  be  worn  for 
four  weeks. 

The  htunerus  may  be  broken  through 
the  upjxT  e.xtremity.  through  ihc  shaft,  or 
through  the  lower  extremity. 

The  upper  extremity  of  the  humerus 
may  be  broken  at  the  anatomical  neck,  at 
the  surgical  neck,  or  through  the  head  of 
the  bone  or  the  tuberosities,  or  the  upper 
e[iiphysis  may  be  separated. 
The  anatomical  neck  of  the  humerus 

is  broken  by  direct  violence  applied  to  the 

1-ic.  188.— Fracturriol  Ihc  neck  of  llic      ,       ,,  .     1     .      •       ,  ■        ,1,, 

icapula.    A,  ihrouih  the  elcnoid  (ossa;   shoulder.  particularly  m  the  aged.      The 

B.    throuni)    ihf   Anatomical   neck;    C    ,.  t  c       ^  •        -11-     .l  1       r  .1. 

through  the  »ur«ical  neck,    ( ko«  and    "ne  of  fracture  is  withm  the  capsule  of  the 

Cari»>.i  j^^jjj^j  (intracapsular  fracture),  or  in  some 

instances  it  extends  beyond  the  capsule.  Impaction  is  frequent,  and  even 
when  the  head  of  the  bone  is  movable  on  the  shaft  it.  as  a  rule,  still  remains 
attached  to  the  capsule  at  some  parts,  so  that  necrosis  is  not  as  frequent  as 
one  might  expiect.  The  symptoms  are  pain,  swelling,  broadening  of  the  neck 
of  the  Ixinc,  interference  with  the  functions  of  the  shoulder,  slight  shortening 
of  the  arm  from  acromion  to  external  condyle,  and  in  imimpacted  cases 
abnormal  mobility  and  crepitus;  tlie  last  two  symptom*  arc  obtained  by  grasp- 
ing the  head  of  tlic  bone,  and  gently  rotating  the  humerus  by  manipulating  the 
elbow  with  the  other  hand.  These  movements  should  never  be  violent,  be- 
cause of  the  dangiT  of  separating  an  impaction,  or  tearing  away  that  portion 
of  the  capsule  which  remains  attached  to  the  head- 
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I  Fic.  ifto--'.  Fracture  box.  a.  Doublr  inclined  plane  fracture  box.  j.  Jaw  cup  (un- 
jliJedi  4  Jaw  Clip 'foMeiM.  $■  Anterior  annular  splint.  6.  Internal  anuular  ^ipltnt.  7.  rtonil 
PUni,    -  cap.    g.  Uiipuytren  «iplint  in  Polt's  fracture.    10.  .Vvnew  ^^plini  for  jrac- 

tv  of   '  i>ii».     1 1.  Aifnrw  vpttnt  for  fracture  of  the  patella.    12.  Aenew  Aplint  ap- 

Itrd.    ;_<  ni;  the  citeiit  in  fractured  Hits.     U-  Kutension  apparatus  in  (r.icrure  of  the 

nur.    i&.  t6.  Adhrftive  Atript  (or  extcniton  apparatus.     (OaCosta.) 
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The  treatment  in  impacted  fracture  is  a  sling  for  the  limb,  gentle  massage 
from  the  beginning,  and  early  passive  motion.  In  other  cases  a  pad  should 
be  placed  in  the  axilla,  a  cap  of  cardboard  or  felt  (Fig.  189)  molded  to 
the  shoulder,  and  the  arm  and  forearm  (flexed  to  a  right  angle)  bandaged 
to  the  side.  Union  may  not  occur  for  five  or  six  weeks  or  longer.  The  prog- 
nosis is  good  as  far  as  union  is  concerned,  but  stiffness  of  the  joint,  atrophy 
of  the  muscles,  and  persistent  pain  are  common  sequeke. 

The  surgical  neck  of  the  humerus  is  usually  broken  by  direct  violence, 
occasionally  by  indirect  violence,  anil  rarely  by  muscular  action.  The  symp- 
loms  are  pain  (which  may  be  reflected  along  the  large  nerves  from  pressure), 
abnormal  mobility,  crepitus,  shortening  of  the  limb  (one  inch  or  more),  a  depres- 
sion just  below  the  shoulder,  and  abduction  of  the  elbow  from  the  side  of  the 
body.  The  uppi'r,end  of  the  lower  fragment  passes  into  the  a.xilla.  owing  to 
the  inward  traction  of  the  muscles  attached  to  the  bicipital  groove,  and  the 

upward  pull  of  the  deltoid,  biceps,  coraco- 
brachialis,  and  triceps;  the  upper  fragment 
may  be  abducted  and  rotated  outwards  by 
Ihe  muscles  inserted  into  llie  tuberosities;  if 
impaction  be  present  the  signs  are  obscure 
and  the  diagnosis  difficult.  The  deformity 
j|  [  \  \  A  \  resembles  that  of  dislocation  of  the  shoulder. 
'  (  \         \    (\       \     but    in  the  former  the  depression  is  lower 

Fio.  igo.-A. 'normal  shoiilitcr;  H.  (Fig.  igo),  the  head  of  the  bone  is  in  place, 
d\  .locahon  of  shoulder;  C.  fracture  of  * 

surRical  neck ui  humerus.  ( Ro.<ie  am)  and,  when  the  arm  IS  rotated,  there  is  im- 
mobility of  the  head  with  crepitus.  The 
X-ray  should  be  used  in  doubtful  cases.  The  complications  arc  injuries  of 
the  axillary  vessels  or  nerves,  particularly  the  circumflex  nerve,  which  passes 
around  the  bone  at  or  near  the  line  of  fracture. 

The  treatment  may  be  the  same  as  that  for  the  anatomical  neck,  or  fixation 
may  be  secured  by  an  internal  angular  splint  and  a  shoulder  cap  (Fig. 
189),  the  splinted  arm  being  carried  in  a  sling.  Reduction  is  accomplished 
by  extension,  countercxtension,  and  manipulation.  E.xtension  may  be  main- 
tained during  the  course  of  treatment  by  attaching  a  weight  to  the  elbow. 
Gentle  passive  motions  arc  begun  at  the  end  of  three  weeks.  The  prog- 
nosis is  good,  but  in  the  old  and  rheumatic  stiffness  and  pain  arc  frequent 
li^cies. 

The  head  of  the  humerus  may  be  broken  by  direct  violence,  but  the  acci- 
dent is  rare  and  seldom  recognized  without  the  aid  of  the  X-rays.  It  is 
treated  by  immobilizing  the  shoulder. 

The  greater  tuberosity  may  be  broken  by  direct  violence,  or  torn  from  the 
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humerus  by  contraction  of  the  attached  muscles.  The  injury' may  complicate 
fracture  through  the  neck  or  anterior  dislocation  of  the  shoulder.  The  sytnptoms 
are  jjain,  swelling,  crepitus,  and  loss  of  outward  rotation  of  the  arm.  If  com- 
pletely detached,  the  fragment  is  drawn  upwards  and  backwards  by  the  supra- 
and  infraspinatus  muscles.  The  treatment  is  that  of  fracture  of  the  anat- 
omical neck,  or,  if  there  is  much  separa- 
tion, incision  with  wiring  or  pegging  the 
fragment  in  place.  A  theoretically  cor- 
rect but  impracticable  plan  is  to  place  the 
patient  in  bed  and  hold  the  arm  abducted 
and  rotated  outward  by  means  of  sand 
bags. 

The  lesser  tuberosity  is  said  lo  have 
been  fractured  but  three  times. 

Separation  of  the  upper  epiphysis 
of  the  humerus  occurs  before  the  twen- 
tieth year,  as  the  result  of  direct  violence, 
but  the  accident  is  not  common.  The 
symptoms  resemble  those  of  fracture  of 
the  surgical  neck,  except  that  the  crepitus 
has  a  much  softer  quality.  Displace- 
ment, however,  is  often  slight  owing  to 
the  presence  of  an  untom  periosteal 
bridge.  The  treatment  is  the  same  as 
that  of  fracture  of  the  surgical  neck.  Re- 
duction is  sometimes  difficult,  owing  to 
the  conical  sha[)C  of  the  upper  end  of  the 
shaft  and  the  smallness  of  the  uj>per 
fragment,  but  is  of  the  greatest  impor- 
tance, because  of  the  danger  of  arrest  of 
growth  in  the  limb.  It  is  best  accom- 
plished by  slight  rotation,  and  by  bringing 
the  elbow  forwards  and  upwards,  as  the 
untom  periosteal  bridge  is  usually  situated 
on  the  posterior  surface  of  the  bone. 

The  shaft  of  the  humerus  is  frequently  broken,  usually  by  direct  vio- 
lence, but  also  by  indirect  force,  and  occasionally  by  musailar  action.  The 
symptoms  arc  those  of  fracture  in  general.  The  displacement  depends  on  the 
situation  of  the  fracture.  When  above  the  insertion  of  the  deltoid,  the  upjrer 
fragment  is  drawn  inwards  by  the  muscles  which  are  attached  tu  it,  while  the 


Pic   191.— .'^ki.iKr.'iph  nf  fr.i' 
hunicru*  ab.jve  the   in^tTlt.m    ■■  ' 
toid.    (Pennsylvania  lloBpital. I 
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lower  fragment  passes  upwards  and  outwards  (Fig.  191).  When  below 
the  insertion  of  ihc  deltoid,  the  upper  fragment  is  drawn  outwards,  while  the 
lower  passes  upwards  and  inwards  (Fig.  192).  The  complications  are  injuries 
to  the  brachial  vessels  and  the  nen-cs.  particularly  the  musculospiral.  which  lies 
close  to  the  bone;  non-union  is  more  frequent  here  than  in  any  other  bone  in 
the  body,  probably  owing  to  the  method  of  treatment,  in  which,  as  the  re- 
sult of  imperfect  fixation  of  the  shoulder,  movements  at  the  seat  of  fracture 
are  not  entirely  prevented. 

The  treatment  is  reduction  by  extension  and  direct  pressure,  and  the  appli- 
cation of  an  internal  angular  splint  (Fig.  189),  extending  from  the  axilla  to 
the  fingers,  and  a  molded  external  splint.     The  forearm  is  carried  in  a  sling. 


Fjg.  is)2.  ~l-'racUirc  of  the  humerus  below  the  insertion  of  the  del- 
toid.   (Pennsylvania  Ho«pital.) 


If  desirable,  weight  may  be  attached  to  the  elbow  for  extension.  The  dress- 
ings are  removed  in  five  nr  six  weeks  if  the  fracture  is  firm. 

The  lower  extremity  of  the  humerus  may  be  broken  above  the  condyles 
(supracondyloid  jracttirr).  above  and  between  the  condyles  (T- nr  Y -shaped 
jracture),  or  through  either  condyle  or  epicontlyle,  or  the  lower  epijihysis  may 
be  .separated. 

The  examination  of  an  injured  elbow  should  be  made  with  the  greatest 
care,  in  order  to  exclude  fracture  and  dislocation.  General  anesthesia  is 
often  nece.s.sary  in  fracture,  to  pcnnit  diagnosis  and  facilitate  rrduction,  and 
the  X-rays  shoulil  be  used  in  all  doubtful  ca.scs.  The  injured  elbow  is  comf)ared 
with  that  of  the  opposite  side  while  both  arc  in  a  similar  position.    There 


FRACTURES  OF  THE  ELBOW. 


307 


arc  four  landmarks  whose  position  must  be  determined,  viz.,  the  two  condyles, 
the  olecranon .  and  the  head  of  the  radius.  In  the  normal  extended  elbow 
the  tip  of  the  olecranon  is  a  trifle  below  the  intercondyloid  line,  but  nearer 
the  internal  than  the  e.Ttemal  condyle,  while  the  three  points  are  in  a  plane 
parallel  to  the  back  of  the  arm  when  the  forearm  is  flexed  to  a  right  angle. 
The  intercondyloid  line  is  perpendicular  to  that  of  the  axis  of  the  arm.  The 
head  of  the  radius  is  immediately  below  the  outer  condyle,  at  the  bottom  of  a 
dimple,  which  is  easily  seen  when  the  arm  is  e.xtended.  Normally  the  axis  of 
the  supinatcd  and  extended  forearm  is  directed  away  from  the  body,  fonning 
an  angle  of  about  15  degrees  with  that  of  the  arm  (Fig.  193).  Deviations  from 
;  this  angle  should  be  noted,  as  well  as  any  lateral  motion  whicli  is  not  pres- 
ent in  the  normal  elbow.    Measurements  may  be  made  from  the  tip  of  the 

r 

^^H  Fig.  igj. — OutIine<i  of   upper  cx- 

^^^  (rcmity  to  >how  .\,  normal  c*rry- 

^  ine  ansle;    It,  cubitus  varus;    C. 

cubitus    valgus.     ( Rose  and  Car- 

less.) 


Km.     194.  —  Supracondylotd 
fracture  of  tiumerus.     ((iray.) 


acromion  to  the  lip  of  the  external  condyle,  from  the  tip  of  the  external  con- 
dyle to  the  styloid  process  of  the  radius,  and  from  the  tip  of  the  olecranon 
to  the  tip  of  the  styloid  process  of  the  ulna,  as  well  as  between  the  condyles 
and  from  either  condyle  to  the  olecranon . 

Supracondylotd  fracture  is  caused  by  a  fall  on  the  hand  when  the  elbow 
is  flexed,  or  by  direct  violence.  The  symptoms  are  f)ain,  swelling,  loss  of  func- 
tion, abnormal  mobility,  crepitus,  and  deformity.  The  lower  fragment 
usually  passes  backwards  and  upwards,  thus  resembling  a  dislocation  of  both 
bones  of  the  forearm  backward  (Fig.  194).  In  dislocation  the  relation  of 
the  olecranon  to  the  condyles  is  altered,  in  fracture  the  relations  nre  normal; 
in  dislocation  the  forcann  is  shortened,  in  fracture  the  arm  is  shortened. 
In  dislocation  the  lower  end  of  the  humerus  causes  a  smooth  projection  at 
or  below  the  crease  of  the  elbow;  in  fracture  the  upfX-r  fragment  presents 
a  sharp  projection  above   the  crease.     In  dislocation   reduction  is  difficult 
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but  permanent,  in  fracture  reduction  is  easy  but  difRcult  to  maintain;  there  is 
no  crepitus  or  abnormal  mobility  in  dislocation,  and  the  X-ray  will  show 
the  bones  out  of  place.  As  complkalions  may  be  mentioned  injuries  to  the 
brachial  artery  and  median  nerve. 

The  treatment  is  the  apphcation  of  an  anterior  angular  splint  (Fig.  189), 
and  a  posterior  molded  trough  to  the  back  of  the  elbow,  after  effecting  reduc- 
tion by  drawing  downwards  and  forwards  on  the  forearm,  and  pressing  back- 


Kic.  I9S. — FaslminB  fiirure-o(-eiglit  cravat  over  folded  comprcft. 
sion  on  oppoiile  siile  of  chut,  bibow  rcition  open  to  inspection. 
(Scuddcr.) 
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wards  on  the  upper  fragment.  A  Stromeyer  splint  is  hinged  and  provided 
with  a  screw,  so  that  the  angle  may  be  changed  and  thus  some  passive  motion 
secured  without  removing  the  dressings.  T^c  Jones  position,  i.e.,  acute  flexion 
of  the  elbow,  is  maintained  by  tying  the  wrist  to  thcncck.orby  meansof  a  broad 
adhesive  strap  passed  around  the  arm  and  forearm,  which  arc  supported  by  a 
figure-of-8  ^ng  (Fig.  195)     It  is  the  best  form  of  treatment  for  all  fractures 
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it  the  flbow,  except  those  of  the  olecranon  (separates  the  fragments), 
T-fractures  of  the  lower  end  of  the  humerus  (coronoid  wedges  fragments 
apart),  fractures  with  great  swelling  (shuts  off  circulation),  and  fractures 
involving  the  groove  of  the  uhiar  nerve  (nerve  slips  into  line  of  fracture). 
Acute  flexion  reduces  the  fragments,  and  holds  them  in  place  between  the 
coronoid  process  of  the  ulna  and  the  trochlear  surface  of  the  olecranon  in 
front,  and  the  triceps  posteriorly;  one  must  make  sure  that  the  compression 
at  the  elbow  b  not  too  great  by  feeling  the  radial  pulse  at  the  wrist.  Some 
surgeons  treat  all  fractures  of  the  elbow  in  the  e.xtended  position,  by  means 
of  a  long  splint  or  a  plaster  cast.  It  is  the  best  position  in  those  cases 
in  which  the  Jones  method  is  contraindicated.  It  preserves  the  carry- 
ing angle,  but  if  ankylosis  occurs  the  limb  is  in  the  worst  possible 
position.  The  right  angle  position  rarely  holds  the  fragments  in 
place,  but  if  ankylosis  occurs  the  arm  is  still  liseful.  The  Jones  position 
redua-s  and  holds  the  fragments  is  place,  preserves  the  carrying  func- 
tion, and  gives  a  useful  elbow  even  in  the  presence  of  ankylosis.  Gentle 
passive  motion  may  be  commenced  in  three  weeks,  and  the  splints  removed 
at  the  end  of  the  fifth  week.  The  prognosis  of  fractures  about  the  elbow 
should  be  guarded,  and  the  danger  of  limitation  of  motion  explained  to  the 
{>aticnt.  In  most  instances,  however,  a  useful  arm  is  obtained,  although  this 
may  not  be  for  a  number  of  months. 

Intercondyloid,  T-  or  Y-shaped  fracture,  is  a  supracondyloid  fracture 
with  a  fissure  extending  down  between  the  condyles  into  the  joint.  It  is 
caused  by  direct  violence.  There  arc  widening  of  the  elbow,  shortening  of  the 
humerus,  and  the  usual  signs  of  fracture.  The  treatment  is  complete 
extension  on  a  straight  splint  for  three  weeks,  at  which  time  passive  motions 
should  be  commenced,  the  limb  being  placed  on  an  internal  angular  splint 
for  two  weeks  longer. 

The  internal  epicondyle  may  be  broken  by  direct  violence,  forced  abduc- 
tion of  the  extended  elbow,  or  muscular  action.  There  are  crepitus  and 
mobility.  Fracture  of  the  external  epicondyle  gives  the  same  signs,  and 
very  rarely  exists  without  other  injury.     The  treatment  is  the  Jones  position. 

The  internal  condyle  of  the  humerus  is  broken  by  direct  violence,  the 
line  of  fracture  running  into  the  joint.  The  symptoms  are  pain,  abnormal 
mobility,  and  crepitus;  the  fragment  with  the  ulna  [tasses  upwards,  thus  de- 
stroying the  carrying  function  of  the  arm.    The /rM/m«i/ is  the  Jones  position. 

The  external  condyle  may  be  broken  by  a  fall  on  ihc  hand,  or  by  direct 
force.  The  line  of  fracture  enters  the  joint  and  includes  the  capitellum,  or 
a  part  of  even  the  trochlear  surface.  The  displacement  is  usually  slight, 
but   imin  and  swelling  are  generally  marked.    Crepitus  and  ^AsworacaX.  \n»- 
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bility  are  detected  by  grasping  the  condyle  or  by  rotating  the  radius.  The 
Ireatmcnl  is  the  Jones  position  or  an  internal  angular  splint. 

Separation  of  the  lower  epiphysis  of  the  humerxis  is  not  uncommon 
during  childhood,  at  whidi  time  the  entire  epiphysis,  consisting  of  so"eral 
centers  of  ossification,  is  detached.  The  symptoms  are  practically  identical 
with  those  of  supracondyloid  fracture,  except  that  the  crepitus  is  softer.  The 
treiilment  is  the  Jones  position.  The  possibihty  of  interference  with  growth 
should  not  be  forgotten. 

The  ulna  may  be  broken  through  the  olecranon,  the  coronoid  process,  the 
shaft,  or  the  styloid  process. 

The  olecranon  is  usually  broken  by  direct  violence,  and  occasionally  by 
muscular  action.  The  symptoms  are  pain,  swelling,  abnormal  mobility,  and 
separation  of  the  fragments  owing  to  the  action  of  the  triceps.  Crepitus  is 
not  obtained  unless  the  fragments  are  approximated.  If  the  periosteum  or  the 
tendinous  fibers  of  the  triceps  coverinf^  the  bone  are  untom,  separation  may 
be  un appreciable,  even  on  flexion  of  the  forearm,  which  ordinarily  widens  to  a 
Urge  extent  the  breach  between  the  fragments.  The  complications  are  injury 
to  the  ulnar  nerve  and  forward  dislocation  of  the  bones  of  the  forearm. 

The  treatment  is  the  applicatibn  of  a  straight  or  nearly  straight  anterior 
splint,  the  upper  fragment  being  pulled  into  position  by  means  of  adhesive 
strips.  When  union  has  become  firm  enough,  possibly  at  the  end  of  three 
weeks,  the  elbow  should  be  flexed  to  a  right  angle,  and  placed  on  an  internal 
angular  splint  for  one  or  two  weeks  longer.  The  most  satisfactory  treatment 
in  cases  in  which  there  is  wide  separation  is  wiring  of  the  fragments  through  an 
incision.  The  prognosis  should  be  guarded.  Fibrous  union  often  occurs, 
although  such  may  not  interfere  with  the  usefulness  of  the  elbow. 

The  coronoid  process  is  rarely  broken  alone.  The  fracture  may  be 
associated  with  backward  dislocation  of  the  bones  of  the  forearm,  in  which 
case  reduction  is  associated  with  crepitus,  is  easily  made,  and  hard  to  main- 
tain. The  fragment  may  be  felt  above  its  normal  position,  where  it  has 
been  drawn  by  the  brachialis  amicus.  There  may  be  inability  to  flex  the 
elbow.     The  treatment  is  the  Jones  position. 

The  shaft  of  the  tilna  is  broken  by  direct  violence.  The  symptoms  are 
swelling,  localized  pain,  abnormal  mobility,  and  crepitus.  There  is  little 
or  no  shortening  unless  the  radius  is  broken,  but  the  lower  forearm  is  thickened 
owing  to  the  action  of  the  pronator  quadratus,  which  draws  the  lower  fragment 
into  the  interosseous  space,  while  the  upper  fragment  is  drawn  slightly  forward 
by  the  brachialis  anticus. 

The  treatment  is  an  internal  angular  splint,  which  immobilizes  the  elbow 
and  places  the  forearm  midway  between  pronation  and  supination,  in  which 
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position  ihc  bones  arc  farthest  apart  and  the  danger  of  ibcir  union  by  callus  is 
leasl.  A  poslcrior  splint,  reacliliig  from  ihc  cIIkiw  to  the  wrist,  also  may  be 
applied,  while  pieces  of  rubber  tubing  may  be  strapped  over  the  interosseous 
ipacc  on  each  side  of  the  forearm,  in  order  to  widen  _the  interval  between  the 

nes.     Union  occurs  in  fotir  weeks. 

The  styloid  process  is  broken  by  direct  violence,  and  is  frequently  detached 
Colles'  fracture.  The  Uxise  fragment  may  be  detected  near  the  wrist. 
The  Irealmrnl  is  a  Rond's  splint  (Fig.  i8q).  with  a  pad  over  the  styloid  process. 

The  radius  may  be  broken  through  the  head,  neck,  shaft,  or  lower  extremity. 
I  The  head  of  the  radius  is  seldom  brok  en  alone,  but  the  break  may  complicate 
dislocation  of  the  elbow  or  fracture  of  the  e.xtenial  condyle.  There  are 
crepitus  and  immobility  of  the  head  when  the  forearm  is  rotated.  The 
•eatmtnt  is  the  Jones  position  or  an  anterior  angular  splint.  If  the 
lead  escapes  into  the  joint  as  a  loose  body,  or  unites  with  deformity,  its  excision 
may  be  called  for  to  restore  the  movements  of  the  elbow. 

The  neck  of  the  radius  is  seldom  broken.  There  are  crepitus  and  immo- 
bility of  the  head  on  rotation  of  the  forearm,  and  a  prominence  in  front  of  ihc 
Ibow,  caused  by  the  lower  fragment,  which  is  pulled  upwards  and  forwards 
by  the  bice[)S.  The  forearm  is  pronated  and  voluntary  rotation  lost.  The 
Irenimenl  is  the  Jones  position  or  an  anterior  angular  splint. 

The  shaft  of  the  radius  is  usually  broken  by  direct  violence,  and  occasion- 
ally by  a  fall  on  the  hand.  The  symptoms  are  loss  of  voluntary  rotation  in  the 
forearm,  localized  pain,  and  immobility  of  the  head  and  upper  fragment  with 
crepitus  upon  passive  rotation  of  the  forearm.     The  displacement  varies  with 

e  site  of  fracture.  When  ihe  fracture  is  abmr  the  insertion  oj  the  pronator 
radii  teres,  the  upper  fragment  is  flexed  and  supinated  by  the  biceps  and  supin- 
tor  brevis,  while  the  lower  fragment  is  pulled  towards  the  ulna  and  pronated 
the  pronator  quadratus  and  the  pronator  radii  teres,  hence  the  forearm  is 
thickened  below  the  scat  of  fracture.  The  treatment  of  these  cases  is  full 
supination  of  the  forearm  on  an  anterior  angular  splint,  in  order  to  bring  the 
lower  fragment  in  contact  with  the  upper,  which,  owing  to  its  situation  and 
small  size,  is  not  under  control.  Union  takes  place  in  three  or  four  weeks. 
When  the  fracture  is  below  the  insertion  oj  the  pronator  radii  teres,  the  upper 
fragment  passes  inwards  and  forwards,  owing  to  the  action  of  the  biceps  and 
the  pronator  teres,  which  hold  it  also  between  pronation  and  supination. 
The  lower  fragment  passes  into  the  interosseous  space  and  is  pronated  by 
the  pronator  quadratus;  the  supinator  longus  lilLs  the  upper  end  inwards, 
but  is  not  sut^cicntly  fiowcrful  to  overcome  the  pronation.     The  treatment  is 

ic  same  iis  that  for  fracture  of  the  shaft  of  the  ubia,  the  arm  being  placed 

dway  between  pronation  and  supination,  because  of  the  dangjir  o(  uiviu<\ 
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with  the  ulna  by  callus  formation.  The  dressings  may  be  removed  in  four 
weeks. 

The  lower  end  of  the  radius  is  broken  with  great  frequency.  A  Colles' 
fracture  is  nearly  transverse,  and  is  situated  within  one  inch  of  the  articular 
surface  of  the  radius;  it  may,  however,  be  oblique  laterally  or  anleroposter- 
iorly.  A  Barton's  jracture  involves  the  posterior  lip  of  the  lower  end  of  the 
radius,  the  line  of  fracture  entering  the  wrist  joint.  CoUes'  fracture  is  most 
frequent  in  old  women ,  but  may  occur  in  either  sex  at  any  age.  It  is  practically 
always  the  result  of  a  fall  ujwn  the  palm  of  the  extended  and  pronated  hand. 
Impaction,  fracture  of  the  lower  end  of  the  ulna  or  its  styloid  process,  and  tearing 
of  the  internal  lateral  ligament  with  subsequent  dislocation  of  the  lower  end 
of  the  ulna,  are  not  unusual  complications.  As  a  rule  a  strip  of  periosteum  on 
the  posterior  surface  remains  untom. 

The  symptoms  are  swelling,  localized  pain,  and  loss  of  function.  Abnor- 
mal mobility  and  crepitus  are  frequently  absent.  The  lower  fragment  passes 
upwards  and  backwards  as  the  result  of  the  direction  of  the  violence,  pro- 


Fic.  igfi.— Colics'   fracture  -nhowina 
silver  fork  deformity. 


Ftc.  IB?.— Fracture  of  lower  end  of 
radius  with  anterior  disnlaccmcnt. 
ihowinK  eardener's  spade  tleformity. 


ducing  the  silver  fork  deformity  (Fig.  196);  as  most  of  the  force  is  transmitted 
through  the  ball  of  the  thumb,  the  displacement  is  also  outwards,  thus  causing 
abduction  of  the  hand  and  prominence  of  the  styloid  process  of  the  ulna, 
which  is  found  on  a  level  with  or  lower  than  the  radial  styloid,  which  is 
normally  the  lower  point.  The  lower  fragment  is  also  tilted,  because  the 
brunt  of  the  force  is  received  on  the  posterior  lip  of  the  articular  surface, 
which  looks  downwards  and  backwards  instead  of  downwards  and  forwariis. 
The  hand  is  pronated,  and  separated  from  the  forearm  by  a  deep  depression 
on  the  flexor  surface,  caused  by  the  posterior  displacement  of  the  lower  frag- 
ment and  the  prominence  of  the  lower  end  of  the  upper  fragment.  The  dis- 
tance between  the  styloid  processes  is  lengthened  and  that  between  the 
external  condyle  and  the  radial  styloid  is  shortened.  In  rare  instances,  as 
the  result  of  falls  on  the  back  of  the  hand,  the  lower  fragment  is  displaced 
forward  instead  of  backward  (Fig.  197). 
The  Treatment. — Reduction  is  accomplished  by  hypcrextension,  to  free 
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the  fragments  and  relax  the  untom  dorsal  periosteum,  and  direct  pressure 
on  the  lower  fragment,  to  force  it  in  place,  as  the  wrist  is  flexed  and  the  hand 
adducted  (towards  the  ulna).  These  movements  may  be  quickly  performed 
by  locking  the  fingers  beneath  the  wrist  and  using  the  thumbs  to  control  the 
lower  fragment.  Great  force  is  often  required  to  reduce  this  fracture,  and 
unless  such  can  be  effected  quickly  and  at  the  first  attempt,  the  patient  should 
be  anesthetized.  Reduction  is  best  maintained  by  means  of  the  Bond  splint 
(Fig.  189),  fully  f)added  beneath  the  hollow  of  the  wrist,  so  that  when  placed 
on  the  splint  the  hand  will  be  semi-tlexed  and  adducted.  A  small  pad  is 
placed  on  the  back  of  the  forearm  over  the  lower  fragment,  and  another  on 
the  flexor  surface  over  the  lower  end  of  the  upper  fragment.  The  fingers  are 
not  bandaged.  The  dressings  are  changed  every  two  or  three  days,  and  while 
the  fragments  are  held  firmly  in  place  witli  one  hand,  the  fingers  and  wrist  are 
gently  moved,  at  even  the  second  dressing.    The  splint  may  be  permanently 


in  three  weeks.  The  Levis  splint  (Fig.  198)  acta  on  the  same 
principle  as  the  Bond  splint.  Roberts  uses  a  straight  posterior  splint.  In 
simple  CoUes'  fracture  in  the  young  and  healthy  the  prognosis  is  good  both 
regarding  contour  and  function,  but  if  there  is  comminution  or  much  impac- 
tion, some  deformity  will  result  no  matter  what  treatment  is  employed,  while 
in  cases  with  associated  joint  injur)',  or  in  the  old  and  rheumatic,  limitation  of 
motion  frequently  follows  the  most  careful  treatment.  If  the  bone  has  united 
in  deformity  and  there  is  much  impairment  of  function,  reduction  after  osteot- 
omy should  be  considered. 

Separation  of  the  lower  epiphysis  of  the  radius  may  occur  before  the 
twentieth  year,  the  epiphysis  passing  backwards.  It  differs  from  Colles'  fracture 
in  the  following  particulars;  The  dorsal  swelling  is  less,  the  flexor  or  dia- 
physeal projection  is  greater,  lateral  deformity  is  rarely  present,  and  crepitus 
Is  softer  and  more  easily  obtained.    The  treatmenl  is  the  %a.'nvc  '«&^icA^V» 
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Colles'  fracture.    The  danger  of  interference  with  the  prowth  of  the  radius" 
should  i)c  Ixime  in  mind. 

Fracture  of  both  bones  of  the  forearm  (Fig.  199)  may  be  due  to  direct 
or  indirect  violence;  any  portion  may  be  involved,  but  the  accident  is  most 
frequent  in  the  middle  and  lower  thirds.  As  a  rule  the  upper  fragments  are 
approximated  and  pronated ,  while  the  ends  of  the  lower  fragmcnLs  also  approach 
each  other  and  may  be  found  in  front  of  or  behind  the  upper  fragments,  hence 
the  forearm  is  narrowed  from  side  to  side  and  thickened  anteroposteriorly, 
while  active  rotation  is  lost.  There  are  also  shortening,  crepitus,  preternat- 
ural mobility,  pain,  and  swelling. 

The  treatment  of  fractures  below  the  insertion  of  the  pronator  teres  is  the 


FlO.  iw.— Fricture  of  both  bones  of  the'forcarm,    (Pcnnajrivania  Hoapital.) 
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same  as  that  for  fracture  of  the  shaft  of  the  ulna,  the  forearm  being  placed  mid- 
way between  pronation  and  supination,  and  the  interosseous  space  preserved 
by  means  of  pads.  In  fractures  above  this  fwint  the  forearm  should  be  put 
on  an  anterior  angular  splint,  in  full  supination.  If  there  is  a  persistent  ten- 
dency lo  ulnar  Ijowing  of  the  forearm,  i.e..  convex  towards  the  ulnar  side, 
the  elbow  may  be  extended  and  a  long  straight  splint  or  a  plaster  cast  applied. 
Union  is  usually  firm  in  four  weeks. 

The  carpal  bones  arc  seldom  broken,  except  in  crushes  in  which  the  fracture 
is  comjKJund  and  associated  with  injuries  to  neighboring  bones.  Until  the 
advent  of  the  X-ray  simple  fractures  of  the  carpal  bones  were  usually  treated 
OS  sprain,    weak    wrist,    rheumatism,    etc.     Although   any   of    the   carpal 


bones  may  be  involved  in  a  simple  fracture,  the  scaphniil  is  the  one  most 
frequently  broken,  often  being  assodated  with  anterior  rlislocalion  of  the 
semilunar  bone;  the  proximal  fragment  passes  forward  with  the  semilunar. 
There  is  a  "history  of  a  fall  on  the  extended  hand;  localized  swelling  of  the 
radial  half  of  the  wrist  joint;  acute  tenderness  in  the  anatomical  snufT-bo-X 
when  the  hand  is  adductcd;  limitation  of  extension  by  muscular  spasm,  the 
overcoming  of  which  by  force  causes  unbearable  pain.  The  possibility  of 
the  existence  of  a  bipartite  scaphoid  should  be  considered  in  interpreting 
X-rays  of  simjile  fracture  of  the  scaphoid"  (Codman  and  Chase).  Crepitus 
may  be  obtained  in  some  instances  of  simple  fracture  of  the  carpus.  The 
treatment  in  compound  fractures  is  disinfection  and  the  application  of  a  straight 
palmar  splint,  or  possibly  resection  of  bone  or  amputation.  In  simple  fractures 
deformity,  if  present,  should  be  reduced  by  traction  and  direct  pressure, 
and  the  wrist  immobilized  for  three  or  four  weeks  by  a  palmar  or  dorsal  splint. 
If  fain  and  stiffness  persist  after  fracture  of  the  scaphoid,  excision  of  the  bone 
through  a  dorsal  incision  may  give  relief. 

The  metacarpal  bones  may  be  broken  by  direct  or  indirect  force.  Bennett's 
jradurt  is  a  fracture  of  the  upper  end  of  the  metacarpal  bone  of  the  thumb 
involving  the  articular  surface.  The  symptoms  arc  fain,  swelling,  crepitus, 
abnormal  mobility,  posterior  angular  deformity,  and  tlattening  of  the  knuckle 
uf  the  aiTected  bone.  The  treattmnt  is  reduction  by  traction  and  direct  pres- 
sure, and  the  application  of  a  straight  palmar  splint,  well  padded  to  fill  up 
the  hollow  of  the  fialm.  It  may  be  necessary  to  apply  a  dorsal  pad  over  the 
deformity,  and  [K-rmancnt  extension  to  the  linger  by  adhesive  strijjs  fiassing 
to  the  end  of  the  splint.    The  dressing  should  be  worn  for  three  weeks. 

The  phalanges  arc  generally  broken  by  direct  violence,  which  frequently 
renders  tlie  fracture  comfxjund.  The  symptotns  are  [)ain,  swelling,  mobility, 
crepitus,  loss  of  fimclion,  and  little  or  no  deformity.  The  treatment  is  the 
application  of  a  molded  splint  of  cardboard  or  a  straight  wooden  splint, 
which  in  fracture  of  the  proximal  phalanx  should  extend  into  the  palm.  In 
some  cases  it  may  be  desirable  to  bandage  adjacent  fingers  together  on  a 
splint,  so  as  to  provide  lateral  support.  The  splint  may  be  discarded  in 
three  weeks. 

Fractures  of  the  pelvis  arc  due  to  direct  violence,  as  in  a  crtishing  acci- 
dent, or  to  violence  transmitted  through  the  vertebral  column  or  the  femora. 

Fractures  of  the  false  pelvis,  i.e.,  of  the  sf>incs,  crests,  or  ala  of  the  ilia,  are 
not  in  themselves  serious,  as  displacement  is  slight.  The  complications  may, 
however,  be  highly  dangerous;  they  arc  more  often  associated  with  comminuted 
fractures,  and  involve  the  abd<iminal  viscera.  The  symptoms  are  f>ain,  swell- 
ing, ecchymoais,  mobiUty,  ca-pitus,  and  but  little  or  no  de(QV^\V^.   'Vtie. 
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treatment  is  rest  in  bed.  with  the  shoulders  elevated  and  the  thighs  flexed  to 
relax  the  muscles,  and  the  application  of  a  broad  flannel  binder  around  the 
pelvis.  Rupture  of  the  bowel  will  require  laparotomy.  Union  occurs  in 
four  or  five  weeks. 

Fractures  of  the  true  pelvis  are  always  serious  because  of  the  danger  of 
com piica lions,  such  as  rupture  of  the  bladder  or  urethra,  or  injury  to  the  bowel, 
uterus,  or  vagina.  The  fracture  usually  extends  into  the  obturator  foramen, 
either  through  the  horizontal  ramus  of  the  pubes  or  the  ascending  ramus  of  the 
ischium.  It  may  be  associated  witli  fracture  through  the  opposite  sacroiliac 
joint,  or  there  may  be  many  lines  of  fracture  in  different  parts  of  the  pelvic] 
ring.  The  symptoms  are  shock,  pelvic  pain,  especially  on  coughing,  straining, 
or  moving  the  legs,  swelling,  ecchymosis,  inability  to  sit  or  stand,  and  rarely 
deformity.  Mobility  and  crepitus  may  be  obtained  by  grasping  the  pelvis 
on  either  side  and  making  alternate  pressure,  or  by  inserting  the  finger  into 
the  vagina  or  rectum  while  one  side  of  the  pelvi:?  is  moved  on  the  other.  It 
should  be  remembered  that  rough  manipulations  may  drive  sharp  fragments 
into  the  viscera.  Bleeding  from  the  urethra,  vagina,  or  rectum  should  be 
most  carefully  investigated. 

The  treatment  is  first  to  react  the  patient  from  shock,  and  carefully  exclude 
visceral  injuries,  which,  if  present,  are  to  be  repaired  as  described  under  their 
respective  headings.  The  fragments  are  reduced  by  external  manipulation. 
or  by  combined  external  and  internal  manipulation,  and  the  patient  placed 
on  a  firm  bed  or  Bradford  frame,  with  a  broad  binder  encircling  the  pelvis. 
In  some  fractures  of  the  pubic  bone  wiring  may  be  indicated.  Union  occurs 
in  about  six  weeks,  but  the  p>atient  should  be  kept  in  bed  several  weeks 
longer,  then  allowed  to  get  about  with  a  firm  binder  and  crutches. 

Fracture  of  the  acetabulum  may  complicate  dorsal  dislocation  of  the 
femur,  the  posterior  lip  giving  way;  or  the  head  of  the  femur,  in  falls  on  the 
trochanter,  may  fissure  the  acetabulum,  or  even  jierforate  it  and  enter  the 
pelvis,  in  which  case  the  viscera  may  be  damaged.  In  fracture  of  the  pwsterior 
lip  the  head  of  the  femur  is  easily  reduced,  with  crepitus,  but  the  deformity 
shows  a.  strong  tendency  to  recur.  When  the  head  of  the  bone  has  been 
driven  into  the  pelvic  cavity,  a  fracture  of  the  neck  of  the  femur  may  be 
simulated,  but  there  is  less  mobility  and  greater  flattening  of  the  trochanter, 
and  the  head  of  the  bone  may  be  palpated  through  the  rectum.  The  Ireal- 
menl  is  reduction  by  traiiion  and  external  manipulation,  and  the  application 
of  permanent  extension  as  in  fracture  of  the  neck  of  the  femur. 

The  sacrum  is  broken  by  direct  violence.  Comminution  may  be  present, 
and  injur)'  to  the  sacral  i)lcxus  is  frequent,  perhajw  causing  paralysis  of  the 
bladder  and  rectum.    In  a  transverse  fracture  the  lower  fragment  generally 
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passes  forwards,  and  may  press  upon  or  tear  the  rectum.  Mobility  and 
crepitus  may  be  detected  by  placing  one  finger  in  the  rectum  and  making  exter- 
nal pressure.  The  Irealmml  is  reduction  by  pressure  within  the  rectum,  and 
the  application  of  a  pelvic  binder,  with  a  large  pad  over  the  upper  part  of  the 
sacrxun,  so  that  external  pressure  will  not  be  made  on  the  lower  fragment. 
Laceration  of  the  rectum  may  require  suture.  In  the  presence  of  injury  to 
the  sacral  plexus  elevation  and  fixation  of  the  depressed  fragments  through 
an  e.Ttemal  incision  will  be  indicated.  In  these  cases  great  care  must  be 
taken  lest  bed  sores  develop  or  lest  infection  of  the  bladder  from  catheterization 
result.    The  bone  unites  in  four  or  five  weeks. 

The  coccyx  is  normally  mobile,  but  it  may  be  broken  by  a  fall  or  a  kick. 
The  symptoms  are  pain,  more  marked  on  walking,  coughing,  and  defecation, 
and  mobility,  crepitus,  and  perhaps  turning  in  of  the  fragment,  appreciable 
on  rectal  examination.  The  treatment  is  rest  in  bed  for  four  weeks,  the  bone 
cannot  be  splinted.  Coccygodynia  is  a  severe  form  of  neuralgia  following 
injuries  to  the  coccjtc.  It  may  be  due  to  non-union  or  vicious  union,  but 
occasionally  occurs  in  cases  in  which  there  has  been  no  fracture.  The  pain 
is  similar  to  that  (Kcurring  in  fracture,  and  may  be  so  harassing  as  to  induce 
neurasthenia.  If  relief  cannot  be  obtained  by  medical  treatment,  the  coccyx 
may  be  excised  through  a  straight  incision  in  the  middle  line,  care  being 
taken  not  (o  injure  the  rectum. 

Fractures  of  the  upper  extremity  of  the  femur  include  intra-  and 
extracapsular  fractures  of  the  neck,  fractures  of  the  great  trochanter,  and  sep- 
aration of  the  upper  epiphysis. 

Intracapsular  fracture  of  the  neck  of  the  femur  is  most  frequent  in 
elderly  women,  allhough  it  may  occur  in  cither  sex  or  at  any  age.  In  old 
age  the  neck  of  the  bone  is  more  horizontal,  and  the  bony  tissue  is  alrophieil 
and  infiltrated  %ith  fat.  hence  slight  indirect  force,  such  as  catching  the 
toe  in  a  piece  of  carpet,  or  suddenly  throwing  the  weight  of  the  body  upcm 
the  lower  extremity,  is  a  frequent  cause  of  this  accident  in  the  elderly.  Im- 
paction is  unusual,  and  although  some  of  the  reflected  fibers  of  the  capsule 
or  a  portion  of  the  periosteum  may  remain  untom,  the  head  of  the  bone,  as 
a  rule,  is  entirely  separated  except  for  its  attachment  to  the  acetabulum  by 
the  ligamentum  teres,  through  which  it  receives  sufficient  blood  to  maintain 
its  vitality.  Hence  non-union  or  at  best  fibrous  union  is  a  frequent  occur- 
rence, particularly  in  the  aged  and  debilitated. 

The  S3nnptoms  are  pain,  little  or  no  swelling  and  ecchymosis  (unless  the 
{>alicnt  has  fallen  on  the  trochanter  after  the  neck  has  broken),  loss  of  function, 
helpless  eversion  (the  limb  lying  on  its  outer  side  as  the  result  of  gravity  and 
the  action  of  the  external  rotators;  inversion  is  possible  but  very  rare),  crepitus 
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if  there  is  no  ini]>act)on,  lessened  arc  of  rotation  of  the  great  irochunter  (the 
radius  extending  to  the  tine  of  fracture  instead  of  to  the  acetabulum), 
inwani  displacement  of  the  great  trochanter  (found  by  measuring  the  distance 
between  the  median  line  of  the  body  and  the  outer  surface  of  each  trochanter), 
and  slight  shortening  (one-half  to  one  inch),  which  in  a  few  days  may  increase 
to  two  or  more  inches,  owing  to  muscular  spasm,  unlocking  of  impacted  frag- 
ments, or  laceration  of  untom  periosteal  or  fibrous  tissue.  Shortening  may  be 
determined  by  one  of  the  following  methods:  i.  The  limbs  may  be  measured 
fr»im  the  anterior  superior  spine  of  the  ilium  to  the  internal  malleolus.  The  pa- 
tient should  be  perfectly  fiat  and  straight  upon  a  firm  bed,  so  that  a  straight 
line  drawn  frvim  the  epistemal  notch  to  midway  between  the  internal  malleoli 
will  intersect  the  umbilicus,  the  smphysis  pubis,  and  the  midpoint  between 
the  knees,  and  a  line  passing  through  each  anterior  superior  line  of  the  ilium 
will  be  |>erj)endicular  to  the  axis  of  the  body.  The  lip  of  the  anterior  supe- 
rior spine  and  the  tip  of  the  internal  malleolus  are  marked  with  a  pencil,  and 
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b  neMuring  the  skin  is  not  pnssed  upon  lest  it  become  disj^taced.  A  differ- 
ence  of  a  quarter  of  an  inch  is  not  unosual  Bocnully,  and  cxcrptionallY  it 
may  be  ewn  niudi  grvatex.  so  that  in  case  of  doulN  the  tibix  may  be  mcasurctt 
to  determine  the  pirsence  or  absenor  of  symmrtiy.  NonnaUjr  a  straight  lint 
(n>m  the  anterior  superior  spine  lu  the  tip  of  the  milWfas  passes  through  the 
rmtcr  of  the  pAtcUa.  >.  fftUtmi's  Km  a  ooe  paaaig  front  tbe  anterior  superior 
tfine  of  tbe  ilium  to  the  moat  pnoiMBt  p«it  of  iIk  tabemity  of  the  ischium. 
Nonaaltf  when  tbe  knttr  finb  Gat  te  tbe  axis  of  tbe  body,  tbe  top  of  the  tro- 
cbanter  IowIms  tbe  middle  of  tbis  i»c;  ia  fracMR  k  passes  abore  the  line. 
J.  Bfytmft  IriMih  (Fly.  mo)  oemists  of  a  Gae  faoa  the  aaierior  su|ieri<n 
spiae  to  tbr  l«|)  of  the  tracbaaler.  ami  aaotbrr  boai  tbe  aaterior  superior 
>  ^itee.  <lm«m  AcnRtvanfa  pupawBoikdy  to  tbe  aa  «f  the  bo^.  to  meet  at 
a  ttg^  «a^  one  dnnro  upwaiib  fnoi  tbe  twrbtmii.    Sburtnuug  of  the 
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last  line  as  compared  with  the  opposite  side  of  the  body,  shows  the  amount 
of  shortening  of  the  limb.  4.  Relaxation  of  the  fascia  lata,  as  determined 
by  pressure  above  the  great  trochanter,  also  indicates  shortening  of  the 
femur.  In  children,  in  whom  this  fracture  is  more  common  than  was  once 
supposed,  there  is  usually  the  history  of  a  severe  fall  rather  than  a  trivial 
twist,  and  the  fracture  is  often  impacted  or  of  the  green-stick  variety,  so 
that  the  disability  may  be  slight  and  the  bony  injury  readily  overlooked. 
Later,  however,  owing  to  the  bck  of  projier  treatment,  the  neck  bends 
(^coxa  vara)  and  a  permanent  limp  is  produced,  which,  with  the  slight  pain 
and  limitation  of  motion,  may  be  mistaken  for  hip  disease.  The  symp- 
toms of  fracture  of  the  femoral  neck  in  children  are  slight  everslon,  limi- 
latioa  of  abduction,  and  shortening;  crepitus  and  abnormal  mobility  are 
usually  absent.  The  diagnosis  is  confirmed  by  the  X-ray.  The  compli- 
cations in  the  old  arc  mainly  due  to  confinement  to  bed,  e.g.,  bed  sores  and 
hypostatic  pneumonia.  Non-union,  fibrous  union,  atrophy  and  absorption 
of  the  head,  in  the  old,  and  coxa  vara  in  the  young,  arc  among  the  sequelae. 
The  treatment  is  seldom  satisfactory.  .\ged  patients  rarely  tolerate  con- 
finement to  bed  for  the  necessary  length  of  time  to  obtain  union,  and,  should 
there  be  evidences  of  impairment  of  the  general  health,  the  patient  should  be 
allowed  to  sit  up  and  leave  the  bed  at  the  earliest  possible  date,  making  no 
attempt  to  fix  the  fracture.  The  usual  method  of  treatment  is  by  Buck's 
extension  apparatus,  with  sand  bags  for  lateral  supfiort.  The  patient  is 
placed  on  a  firm  mattress,  which  is  kept  flat  by  boards  placed  between  it  and 
the  frame  of  the  bed.  Impaction  should  never  be  broken  up,  except  possibly 
in  the  young,  hence  one  should  never  try  to  obtain  crepitus  and  mobility,  and 
should  be  careful  in  moving  the  patient.  A  hairy  leg  should  be  shaved,  and 
the  foot  and  ankle  bandaged.  A  strip  of  adhesive  plaster,  about  two  inches 
wide,  and  long  enough  to  run  from  the  seat  of  the  fracture  to  below  the  s<ile  of 
the  fool  and  back  again,  is  prepared  by  fastening  to  its  center  a  piece  of  board, 
with  a  hole  in  the  middle,  and  a  little  longer  than  the  width  of  the  foot  (Kig. 
189).  The  plaster  is  applied  to  the  sides  of  the  lower  extremity  up  to  the 
seat  of  the  fracture,  and  the  bandage  continued  over  the  plaster,  A  piece  of 
rope  is  knotted,  then  passed  through  the  opening  in  the  board  and  over  a  pul- 
ley at  the  end  of  the  bed  (Fig.  189).  To  this  should  be  attached  a  weight  of 
five  pounds  (a  brick  weighs  about  five  pounds),  unless  there  is  great  shortening 
and  no  impaction,  in  which  case  the  weight  should  be  sufhcient  to  restore  the 
normal  length  of  the  limb.  The  foot  of  the  bed  is  raised  five  or  six  inches,  to 
obtain  countcrextcnsion  by  the  weight  of  the  body.  The  limb  b  slightly 
abducted,  rotated  inward  to  correspond  with  the  other  limb,  and  supfKirted 
from  the  sides  by  sand  bugs,  the  outer  reaching  from  the  chest  to  below  the 
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foot,  and  the  inner  from  the  perineum  to  below  the  foot.  A  pad  is  placed 
beneath  the  popliteal  space,  and  a  bird's  nest  of  cotton  beneath  the  heel  to 
relieve  pressure.  A  cradle  (Fig.  loi)  may  be  placed  over  the  leg  to  support 
the  bed  clothing.  The  patient  should  be  kept  in  bed  six  or  eight  weeks,  and 
should  bear  very  little  weight  on  the  extremity  for  three  months  from  the  lime 
of  injury,  indeed  crutches,  or  at  least  a  cane,  arc  usually  necessary  for  many 
months,  if  not  permanently. 

Scnn  encases  the  peJvis  and  the  lower  extremity  in  plaster-of-Paris,  leaving 
an  opening  over  the  great  trochanter,  upon  which  lateral  pressure  is  made  by 
means  of  a  screw  apparatus  which  has  been  incorporated  in  the  plaster. 

The  Thomns  hip  splint  (Fig.  231)  immobilizes  the  fracture  by  fixing  the 
pelvis  and  the  thigh,  and  allows  the  patient  to  be  moved  about  without  danger 
of  disturbing  the  fragments.  The  splint  is  of  iron,  with  bands  encircling  the 
chest,  thigh,  and  calf.  The  method  is  an  excellent  one  if  the  splint  is  at  hand 
and  the  practitioner  possesses  the  requisite  skill  to  adjust  it.  In  children 
Whitman  advises  the  breaking  up  of  impaction  under  anesthesia,  and  fixa- 
tion of  the  limb  at  the  limit  of  normal  abduction,  by 
means  of  a  plastcr-of-Paris  spica.  He  believes  this 
treatment  may  be  applicable  also  to  certain  cases  in 
adult  life.  If  non-union  occurs  in  young  and  healthy 
adults,  the  fragments  may  be  fixed  by  passing  screws 
through  the  trochanter  into  the  head  of  the  bone,  after 
exposing  these  parts  by  incision.  The  prognusis  is  bad 
in  the  old.  Death  may  occur  from  shock,  exhaustion, 
or  from  pneumonia  or  other  visceral  disease.  Complete  recovery  is  rare,  there 
usually  being  [lain,  weakness,  and  limping.  In  cases  of  non-union  not  suit- 
able for  ofK'ration,  some  relief  may  be  obtained  by  means  of  a  hip  support. 

The  so-callc-d  extracapsular  fracture  of  the  neck  of  the  femur  is  in  reality 
extracafjsular  behind  only,  the  line  of  fracture  in  front  being  covered  by  the 
capsule.  The  cause  is  direct  violence  to  the  trochanter,  as  a  fall  on  the  hip, 
hence  impaction  is  common,  if  the  violence  be  greater  the  trochanter  is  involved, 
sometimes  with  extensive  comminution.  The  symptoms  are  much  the  same 
as  those  of  intracapsular  fracture,  except  that  in  the  former  there  is  greater 
jmin,  swelling,  ecchymosis,  and  primary  shortening,  and  later  more  thickening 
as  the  result  of  callus  formation.  The  treatment  is  the  same  as  that  of  intra- 
capsular fracture.  The  prognosis  is  very  much  more  favorable  than  in  in- 
tracapsular fracture;  bony  union  is  the  rule,  although  some  shortening  is 
inevitable. 

Fracture  of  the  great  trochanter  is  ihc  result  of  direct  violence,  the  line 
of  fracture  running  through  the  base  of  the  trochanter  to  the  lower  part  of 
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ilhe  neck  of  the  bone.  The  symptoms  are  very  similar  to  those  of  extracaf)sular 
fracture.  The  lower  fragment  with  the  lesser  trochanter  passes  upwards  and 
backwards  towanls  the  sciatic  notch,  and  may  be  pialpated  posteriorly.  The 
trralmenl  is  that  of  exlracajjsular  fracture. 

Separation  of  the  great  trochanter  without  fracture  of  the  shaft  is  very 
rare,  and  in  youth  is  due  to  srparaliim  oj  the  epiphysis  oj  the  great  trochanter. 
The  cause  is  direct  violence.  The  sytnptmns  arc  mobility  of  the  trochanter 
and  crepitus.  The  length  of  the  limb  and  the  motions  of  the  hip  joint  are 
not  aflectc<i.  The  treatment,  if  there  is  little  or  no  displacement,  is  that  of 
fracture  of  the  neck.  If  the  fragment  is  pulled  upwards  and  backwards 
away  from  the  shaft,  the  thigh  may  be  flexed  and  rotated  externally,  while 
adhcbive  stra|)s  are  applied  to  pull  the  trochanter  downwards.  Far  better 
in  such  a  case  is  fixation  by  wire,  screws,  or  fiegs,  through  an  open  incision. 

Separation  of  the  epiphysis  of  the  head  of  the  femur  is  uncommon, 
but  may  occur  in  early  life.  Growth  of  the  limb  may  be  impaired,  or  co.xa 
vara  may  result.  The  symptoms  are  thascof  intracapsular  fracture,  although 
less  marked  and  accompanied  by  soft  crepitus.  The  treatment  is  identical 
with  that  of  intracapsular  fracture. 

The  diagnosis  of  injuries  about  the  hip  should  be  made  only  after  a 
comparative  e.xaminalion  of  both  sides.  The  tajic  measure  and  the  X-ray  are 
the  greatest  aids.  In  contusion  or  sprain  mensuration  will  reveal  neither  short- 
ening of  the  limb  nor  flattening  of  the  hip,  although  indiv-idual  variations  from 
the  normal  should  be  remembered.  It  should  be  recalled,  however,  that  short- 
ening may  sometimes  occur  late  after  contusion,  owing  to  atrophy  and  absorp- 
tion of  the  head  of  the  bone.  Crepitus  with  shortening  may  be  found 
in  chronic  osteoarthritis  of  the  hip,  but  they  antedate  the  accident  and  are 
probably  associated  with  similar  changes  in  other  joints;  moreover,  the  tro- 
chanter is  more  often  prominent  than  flattened,  and  there  is  no  relaxation  of 
the  fascia  lata.  An  impacted  fracture  gives  no  crepitus,  and  presents  a  large 
arc  of  rotation  of  the  great  trochanter,  but  is  accomfwnieil  by  shortening 
which  is  not  affected  by  extension.  Dislocation  occurs  in  young  adults,  never 
as  the  result  of  direct  violence,  but  always  from  force  applied  to  the  knee,  foot, 
or  back  when  the  Ihigh  is  flexed;  there  is  no  crepitus  and  the  head  of  the  bone 
may  be  felt  in  its  new  position.  In  dorsal  dislocation  the  limb  is  adducted 
and  inverte<l,  while  in  forward  dislocation  there  is  abduction  and  outward 
rotation;  in  the  obturator  variety  of  the  latter  there  is  lengthening  of  the  limb. 

Fractures  of  the  shaft  of  the  femur  arc  most  fre(|ucnt  in  the  middle 
third,  ,%lihciugh  they  may  bo  foiuid  in  any  (jortion  of  the  shaft.  Fracture  of 
the  upper  third  is  uncommon  and  usually  due  to  indirect  violence.  Fracture 
of  the  lower  third  is  usuallv  due  to  direct  violence.    The  middle  of  the 
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bone  may  be  broken  in  cither  way  and  occasionally  from  muscular  action. < 
The  fractures  are  generally  oblique  and  flisplacement  the  rule,  hence  injury 
to  the  soft  parts  is  of  frequent  occurrence,  and  occasionally  the  vessels  or 
nerves  arc  lacerated. 

The  symptoms  are  pain,  swelling,  muscular  spasm,  abnormal  mobility, 
crepitus,  deformity,  and  shortening.  In  the  upper  third  the  upper  fragment 
is  pulled  forw'ards  by  the  ileopsoas,  and  drawn  outwards  and  rotated  externally 
by  the  external  rotators,  while  the  lower  fragment  is  pulled  upwards  by  the 
flexors  and  extensors  of  the  leg,  and  inward  by  the  adductor  muscles,  and  is 
rolled  outwards  by  the  weight  of  the  limb.  In  the  middle  third  the  displace- 
ment is  much  the  same,  although  here  any  variety  of  deformity  may  be  pro- 
duced, according  to  the  form  and  the  direction  of  the  violence.  In  the  lower 
third  the  gastrocnemius  draws  the  lower  fragment  backwards,  and  thus  en- 
dangers the  popliteal  vessels. 

^^  The  treatment  of  fractures  of  the  upper  third  is  flexion  of  the  thigh  an? 
traction  to  reduce  the  deformity,  and  the  application  of  a  double-inclined  plane, 
(Fig.  i8q)  with  extension  in  the  axis  of  the  thigh.  A  shot  bag  may  be  placed 
over  the  upper  fragment  if  it  is  too  short  to  be  retained  by  an  anterior  splint. 
The  principle  of  the  double-inclined  plane  is  utilized  also  in  the  Mc  Intyre 
splint,  the  Nathan  R.  Smith  anterior  splint,  and  the  Hodgen  splint.  The 
Nathan  R.  Smith  splint  is  made  of  strong  wire,  bent  to  the  desired  shape;  it  is 
applied  to  the  anterior  surface  of  the  limb  and  suspended  by  cord  and  pulley. 
The  Hodgen  splint  consists  of  two  long  pieces  of  wire  joined  at  each  ex- 
tremity and  at  the  middle  by  a  cross  piece.  The  limb  rests  in  a  trough  of 
flannel  attached  to  the  frame.  A  Buck's  extension  is  applied,  and  attached 
to  the  fcx)t  piece,  and  further  extension  made  by  suspending  the  limb  by  cords, 
passing  obliquely  upwards  to  a  vertical  fiost  at  tlie  foot  of  the  bed  (Fig.  903). 
All  forms  of  treatment,  however,  are  unsatisfactory,  and  if  the  displacement 
is  marked  and  the  patient  young  and  healthy,  0fKT.itivc  fixation  should  be 
considered.  In  jnicturcs  oj  (he  m»</<//f //»></ a  Buck's  extension  is  applied  up 
to  the  scat  of  fracture,  and  enough  weight  attached  to  the  cord  to  overcome 
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the  shortening.  Lateral  displacement  is  corrected  by  sand  bags,  lateral 
splints,  or  a  molded  splint.  In  the  louver  third  horizontal  traction  as  in 
the  middle  third  may  be  tried,  but  if  there  is  a  marked  tendency  to  dis- 
placement of  the  lower  fragment  backwards,  the  double-inclined  plane  should 
be  used.  Tenotomy  of  the  tendo-Achillis  is  useful  in  some  cases.  Frac- 
tures of  the  thigh  unite  in  six  or  eight  weeks. 

In  ckUdren  Bryant's  method  may  be  used;  the  limb  is  splinted,  flexed  to  a 
ri^t  angle  with  the  body,  and  extension  made  from  a  cross  bar  above  the  bed 
(Fig.  ao4).  The  child  may  be  fastened  to  a  Bradford  frame,  which  is  simply 
an  oblong  of  gas  pipe  to  which  canvas  is  attached,  a  space  being  left  beneath 


Fig.  jo.i.— Hoeden'5  suspension  splint.    (Heath.) 


the  buttocks.  Van  Arsdale's  triangular  splint  is  made  of  thick  cardboard, 
in  the  shape  of  two  cards  of  spades  joined  at  their  apices  (Fig.  205).  When 
the  splint  has  been  folded,  it  forms  a  triangle,  segment  3  being  molded 
to  the  abdomen  and  segment  3  to  the  thigh.  "The  extreme  flexed  position 
of  the  thigh  relaxes  all  the  muscles  and  neutralizes  any  tendency  to  displace- 
ment; the  child  can  sit  on  the  floor  or  chair  and  creep  about,  and  the  genital 
and  anal  regions  are  well  away  from  the  dressings"  (Gallant).  The  splint 
is  worn  for  three  weeks. 

The  prognosis  in  chililhotnl  is  very  gcKxl,  but  (Iwrciuses  with  the  a<lvance 
of  years,  so  that  in  adult  life  pn)bably  only  one-half  secure  limbs  which  ^v« 
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them  no  (rouble,  ami  in  old  age  f)erfcct  functional  results  are  very  rare. 
Kxccjrting  incomplete  fractures,  some  shortening  is  inevitable. 

Supracondylar  fracture  of  the  femur  is  identical  with  fracture  of  the 
lower  third  of  the  banc. 

T-  or  Y-shaped  fracture  exists  when  a  supracondylar  fracture  is  complicated 
by  a  separation  of  the  condyles  one  from  ihe  other.  The  lower  end  of  the 
femur  is  broadened,  one  condyle  may  be  moved  on  the  other  with  crepitus, 
and  the  knee  joint  is  filleil  with  blood.  The  Ircatmcnt  is  that  of  fracture  of 
the  lower  third  of  the  femur. 

Fracture  of  either  condyle  is  the  result  of  direct  force.  The  fragment 
is  displaced  upwards  and  the  leg  deviated  towards  the  affected  side;  there  are 
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crepitus,  broadening  of  the  lower  end  of  the  femur,  and  distenlion  of  the 
joint,  but  no  shortening.    The  treatment  is  a  double-inclined  plane. 

Separation  of  the  lower  epiphysis  is  not  very  uncommon  before  the  twenty- 
first  year.  The  symptoms  are  much  like  those  of  supracondyliir  fracture,  except 
that  the  crepitus  is  moist,  and  the  lower  fragment  is  often  displaced  forwards 
owing  to  the  action  of  the  quadriceps  on  the  tibia;  the  lower  end  of  the  diaph- 
ysis  passes  backwards,  thus  endangering  the  [Kipliteal  vessels.  Suppuration 
may  occur  and  the  growth  of  the  bone  may  be  impaiR-d.  The  trentment  is 
reduction  by  traction  while  pres-surc  is  made  on  the  fragments  and  the  thigh 
gradually  flexed.    The  limb  is  then  put  on  a  double-inclined  plane. 

Longitudinal  fractures  entering  the  knee  joint  may  cause  broadening 
of  the  b<jne.  but  are  dilTicult  lo  detect.  The  tri-alment  is  immobilization  in  a 
hori7,(inital  fxisition  for  six  or  eight  weeks.  Occasionally  a  small  piece  of 
the  articular  surface  of  one  of  the  condyles  is  chipped,  but  unless  an  X-ray 
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picture  is  taken,  tiie   cliaKni>sis  Ls  rarely  made  until  some  time  later,  when 
a  foreign  body  is  detected  in  the  joint. 

Fracture  of  the  patella  is  produced  by  direct  violence,  or  much  more  fre- 
quently by  muscular  action.  Fractures  by  direct  violence  are  usually  vertical 
or  oblique,  and  not  infrequently  comminuted.     .\s  a  rule  the  fibrous  capsule 


Flo.  306.— Skiatrapli  o(  fracture  ol  patella.    ( l'cnn»'Ivania  Hospital,  i 

of  the  patella  is  not  separated  to  any  great  extent  so  that  marked  displacement 
is  absent.  The  treatment  of  these  ca.ses  is  immobilization  of  the  knee  by  a 
posterior  splint  for  six  weeks.  Effusion  into  the  joint  is  reduced  by  cold  and 
comprcsMon  and  later  by  massage;  in  four  weeks  gentle  passive  motion  is 
begun. 
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Fractures  due  lo  muscular  acli-on  are  transverse  or  slightly  oblique,  the 
fibrous  ca]>sule  usually  tearing  so  that  marked  separation  takes  place.  The 
joint  is  therefore  usually  opened.  When  the  knee  is  half  flexed,  the  middle 
of  the  patella  lies  against  the  condyles  of  the  femur,  while  the  upper  portion 
projects  above;  in  this  position  sudden  contraction  of  the  quadriceps,  as  in 
an  attempt  to  save  oneself  from  a  fall,  may  result  in  a  transverse  fracture. 
The  sympUmis  are  pain,  effusion  of  blood  into  the  knee  joint,  inability  to  use 
the  limb  although  walking  backwards  is  possible,  separation  of  the  frag- 
ments, and  if  they  can  be  brought  together,  crepitus.  The  separation  is  pro- 
duced by  the  action  of  the  quadriceps  and  also  by  the  effusion  in  the  knee 
joint. 

The  treatment  is  at  first  the  application  of  a  posterior  splint,  with 
cold  ami  compression  to  reduce  the  swelling.  If  there  is  great  distention  of 
the  joint,  the  effusion  may  be  drawn  off  by  a  trocar  and  cannula.  After  the 
swelling  has  been  controlled  the  fracture  may  be  treated  by  the  non -operative 
method  or  by  operation. 

The  non-operative  method  is  without  risk  to  life  and  is  usually  followed  by 
a  useful  joint,  although  it  consumes  more  time  than  treatment  by  operation. 
It  should  be  employed  by  the  general  practitioner  who  is  not  surrounded  by 
facilities  for  perfect  asepsis.  Cases  in  which  the  fibrous  capsule  of  the 
patella  and  the  lateral  fascial  exf>ansions  are  not  torn  through,  i.e.,  cases  in 
which  there  is  but  little  or  no  separation,  are  best  treated  by  the  conscn'ativc 
plan  no  matter  what  the  surroundings.  The  limb  is  placed  on  a  posterior 
splint,  the  lower  end  of  which  is  elevated  to  relax  the  quadriceps,  and  the 
fragments  are  approximated  and  held  in  place  by  two  stri]>s  of  adhesive  plaster, 
one  of  which  passes  from  below  the  joint  on  the  outside,  above  the  upper  frag- 
ment, then  down  to  the  inner  side  of  the  lower  part  of  the  knee.  The 
second  strip  in  a  similar  way  carries  the  lower  fragment  upwards.  A  third 
strip  should  be  put  across  the  line  of  fracture  to  prevent  tilting  of  the  frag- 
ments. Hopkins  applies  to  the  thigh  a  wickerwork  of  adhesive  plaster,  to 
which  is  attached  an  extension  apjiaratus  in  order  to  relax  the  quadriceps 
and  pull  down  the  upper  fragment.  Agnew's  splint  (Fig.  189)  is  simply 
a  posterior  splint  with  rotating  pins  on  the  side  for  the  attachment  and  tight- 
ening of  the  strips  of  adhesive  plaster  applied  to  hold  the  fragments  in  place. 
Massage  may  be  used  from  tlie  begirming.  During  the  fifth  or  sixth  week 
the  splint  may  be  removed,  and  the  patient  allowed  to  walk  with  a  molded 
support  to  keep  the  knee  stiff;  passive  motions  are  used  at  this  time,  but  active 
movements  are  reserved  until  the  end  of  two  months;  all  support  is  rcraove<l 
at  the  end  of  six  months. 

The  operative  treatment  of  fracture  of  the  [Kitella  is  gaining  in  favor,  and 
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indeed  with  some  surgeons  is  almost  routine  practice.  It  should  never  be 
employed  unless  facilities  for  aseptic  work  are  available,  as  infection  of 
the  knee  joint  may  result  in  its  destruction,  in  amputation  of  the  limb,  or  in 
death.  Convalescence  is  more  rapid  after  the  operative  treatment,  and  it 
offers  the  best  chance  for  accurate  apposition  and  bony  imion.  Granting 
a  healthy  subject,  it  is  particularly  indicated  in  cases  in  which  there  is  wide 
sejiaration,  in  which  soft  tissues  intervene  between  the  fragments  after  their 
apposition,  and  in  cases  of  compound  fracture,  rcfracture,  or  fibrous  union 
in  which  the  function  of  the  limb  is  considerably  impaired.  In  the  labtirer 
or  in  one  whose  occupation  necessitates  prolonged  standing  or  much  walking, 
operation  offers  the  best  chance  for  a  strong  patella.  Oix-rative  treatment 
may  be  either  subcutaneous  or  open.  As  an  example  of  the  former  may  be 
mentioned  the  antero-posterior  suture  of  Barker.  .'\  special  instrument  some- 
what like  an  aneurysm  needle  sharpened  at  the  eml  b  passed  through  a  knife 
puncture  just  below  the  patella,  then  beneath  the  bone  to  and  through  the 
skin  above  the  ui)|)er  fragment,  where  it  is  threaded  with  silver  wire  and 
withdrawn  lo  the  point  of  entrance  and  unthreaded;  it  is  Ihen  pushed  upwards 
between  the  skin  and  the  fragments  to  the  opening  above,  threaded  with  the 
other  end  of  the  wire,  and  withdrawn.  After  rubbing  the  fragments  together 
lo  dislodge  blood  or  soft  tissues,  the  ends  of  the  wire  are  twisted,  cut  short, 
and  pushed  beneath  the  skin.  In  a  somewhat  similar  manner  Roberts  f)assesd 
a  silk  suture  around  the  fragments  laterally  (circumferential  suture).  The 
subcutaneous  possesses  all  the  Angers  of  the  open  method  without  its 
advantages,  viz.,  evacuation  of  the  joint,  removal  of  the  fibrous  or  other 
tissue  from  between  the  fragments,  and  accurate  apposiiii.>n.  The  opeti 
operation  is  performed  by  e.xj)osing  the  fracture  by  a  longitudinal  or  transverse 
incision,  preferably  the  latter.  The  joint  is  irrigated  with  salt  solution,  the 
fragmcnls  brought  together  after  removing  any  intervening  soft  structures, 
and  Iwo  wire  sutures  passed  obliquely  through  the  fragments  so  as  not  to 
enter  the  joint.  The  wound  is  closed  without  drainage.  WTien  the  frag- 
ments oume  together  without  much  tension,  it  is  preferable  to  omit  the  silver 
wire  and  simply  suture  the  fibrous  capsule  of  the  patella  and  the  lacerations 
in  the  lateral  fascial  expansion  with  strong  chromicized  catgut.  Massage  is 
begun  as  soon  as  the  wound  is  healed,  and  the  patient  is  allowed  out  of  bed 
with  a  molded  splint  at  the  end  of  three  or  four  weeks,  when  passive  motions 
are  oommenced;  all  dressings  are  removed  in  two  months,  and  at  the  end  of 
three  or  four  months  recovery  is  complete. 

The  prof^nosis  after  non-operative  treatment  is  good  regarding  the  function 
uf  (he  leg,  although  fibrous  union  is  the  rule  and  some  stiffness  and  weakness 
are  generally  ])rcsent.    After  operation  bony  union  may  be  secured,  but.  ^v^ 
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and  stiffness  are  by  no  means  unusual.  Of  373  cases  of  fracture  of  the  patella, 
48  suflfcred  a  refracturc  at  the  same  (joint,  in  periods  ranging  from  a  few  months 
to  four  years;  the  majority  of  these  were  treated  by  the  conservative  plan 
(Laupcr). 
The  tibia  may  be  fractured  at  the  upper  end,  at  any  portion  of  the  shaft, 
and  at  the  lower  end,  and  the  tubercle,  or  the 
upf«r  or  lower  epiphysis  may  be  separated. 

The  upper  end  of  the  tibia  is  broken  by 
direct  violence.  The  symptmns  arc  often 
masked  by  the  swelling  of  the  overlying  soft 
parts.  When  the  fracture  is  transverse  there 
is  but  little  displacement,  when  oblique  the  leg 
deviates  from  the  axis  of  the  limb.  The  fissurr 
may  enter  the  joint,  which  will  then  be  greatly 
distended.  Mobility  and  crepitus  are  present. 
The  treatmmi  is  reduction  by  traction  and 
|)rcssure  on  the  fragments,  and  immobilization 
on  a  double-inclined  plane  or  in  a  plaster  cast, 
for  four  or  dvc  weeks. 

The  tubercle  of  the  tibia  may  be  torn  off 
by  violent  contraction  of  the  quadriceps,  in 
individuals  under  the  age  of  twenty.  The 
fragment  is  ^rawn  upwards,  and  the  injury 
may  be  mistaken  for  fracture  of  the  patella,  in 
which,  however,  there  is  no  depression  at  the 
upper  extremity  nf  the  tibia,  the  upper  end  of 
the  lower  fragment  is  serrated,  and  a  finger 
pressed  between  the  fragments  touches  the 
femur.  If  the  separation  is  partial  the  diag- 
nosis is  made  by  pain,  tenderness,  localized 
swelling,  and  the  X-ray.  The  treatment  is  a 
|x)sterior  splint;  if  there  is  much  separation, 
the  tubercle  may  be  fastened  in  place  by  wiring 
or  ix-gging. 

Separation  of  the  upper  epiphysis  of  the  tibia  is  an  extremely  rare  injury 
which  may  occur  before  the  sixteenth  year  and  be  productive  of  clwarfing  of 
the  leg.    The  trrnlmmt  is  identical  with  that  of  fracture  of  the  upper  end. 

The  shaft  of  the  tibia  is  usually  broken  by  direct  violence,  and  occa- 
sionally by  indirect  violence  or  torsion.  Generally  sf)eaking  the  fracture  is 
transverse  when  in  the  upper  part  of  the  bone,  and  oblique  or  spiral  when 
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in  the  lower  portion  (Fig.  207).  The  symptoms  are  localized  pain,  irregu- 
larity of  the  crest  of  the  tibia,  crepitus,  and  mobility.  In  transverse  frac- 
tures there  may  be  no  deformity,  and  even  in  oblique  fractures  the  splinting 
action  of  the  fibula  may  prevent  much  displacement;  as  a  rule,  however, 
the  upper  fragment  is  lilted  forwards  by  the  quadriceps,  while  the  lower 
fragment  is  rotated  inwards.  The  treatmetil  is  the  application  of  a  fracture 
box  (Fig.  189),  until  the  swelling  has  been  controlled  by  evajxirating  lotions 
or  the  ice  bag;  the  leg  b  then  put  up  in  a  p!aster-of-Paris  cast,  which  is 
worn  for  five  weeks.  The  cast  should  be  split  before  it  has  hardened,  so  that 
it  may  be  removed  every  few  days  for  inspection  and  massage  of  the  leg. 

The  internal  malleolus  is  broken  by  direct  force,  or  its  tip  may  be  torn  off 
by  the  inlemal  lateral  ligament  when  the  foot  is  strongly  everted.  The  sytnp- 
loms  arc  [>ain,  mobility,  crepitus,  effusion  into  the  ankle  joint,  and  possibly 
downward  disjilacement  of  the  fragment.  The  Inalmmt  is  the  same  as  that 
of  fracture  of  the  shaft.  Wiring  or  pegging  should  be  considered  if  there  is 
much  displacement,  as  vicious  union  in  this  situation  is  followed  by  lameness. 

Separation  of  the  lower  epiphysis  of  the  tibia  is  verj-  rare.  The 
treatment  is  that  of  fracture  of  the  shaft. 

The  fibula  may  be  broken  by  direct  or  indirect  force,  or  by  muscular  action 
(biceps). 

The  upper  end  of  the  fibula,  when  broken,  causes  localized  pain,  particu- 
brly  on  adduction  of  the  leg.  There  may  be  no  displacement,  or  the  upper 
fragment  may  be  drawn  up  by  the  biceps.  Crepitus  and  mobility  are  present; 
the  external  i>ipliteal  nerve  may  be  injured.  The  treatmrnt  is  the  application 
of  a  plaster  cast  for  five  weeks.  If  there  is  displacement  the  knee  may  be 
flexed  to  relax  the  liiccps. 

The  shaft  of  the  fibula,  when  broken,  causes  localized  pain  and  tenderness. 
Deformity  is  not  seen,  but  on  pressing  the  tibia  against  the  fibula,  crepitus 
and  abnormal  mobility  may  be  detected.  As  the  bone  is  normally  elastic, 
comparison  with  the  other  leg  should  be  made  before  deciding  that  abnor- 
mal mobility  is  present.     The  Irratmenl  is  a  plaster  cast  for  five  weeks. 

The  lower  end  of  the  fibula  may  be  broken  by  direct  force,  but  the  usual 
cause  is  a  twwi  of  the  foot.  Pott's  fracture  is  caused  by  eversion  and  abduc- 
tion of  the  foot,  rarely  by  inversion  and  adduction.  In  a  typical  case  there 
arc  three  lesions,  a  fractun?  of  the  fibula  about  three  inches  abt)ve  the  lip  of 
the  malleolus,  a  fracture  of  the  internal  malleolus  due  to  traction  of  the  internal 
lateral  ligament  (or  rupture  of  the  ligament),  and  rupture  of  the  tibiofibular 
ligament  (or  avulsion  of  that  part  of  the  tibia  to  which  it  is  attached).  The 
number  of  lesions  and  consequently  the  amount  of  deformity  dc[K'nd  upon 
the  degree  of  eversion  and  abduction.    In  the  slighter  forms  the  internal 
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malleolus  alone  is  broken  or  the  internal  lateral  ligament  ruptured.  Con- 
tinuation of  the  force  presses  the  astragalus  against  the  external  malleolus, 
and,  with  the  tibiofibular  ligament  as  a  fulcrum,  breaks  the  fibula  above  the 
ankle  by  indirect  force,  the  upper  end  of  the  fragment  passing  towards  the 
tibia.  These  injuries  cause  simply  marked  eversion  of  the  foot.  If  the 
tibiofibular  ligament  also  ruptures,  or  the  tibia  to  which  it  is  attached  gives 


Fig.  ao6. — Skueraph  of  fracture>diftlocstion  of  niikle.     (  Pennsylvania  HfMpital. ) 


way,  there  is  added  displacement  of  the  foot  u[)wards  and  backwards;  to  this 
variety  the  term  Iraclure-dislocalion  (Fig.  jo8)  may  be  projicrly  applied.  If 
the  outward  dislocation  is  complete  the  injury  is  called  Duf>uytren'i  jracture. 
(Occasionally  the  fracture  of  the  fibula  is  accompanied  by  a  transverse  fracture 
of  the  tibia  immediately  above  the  inner  malleolus,  in  which  case  ilie  pro- 
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jection  of  the  lower  end  uf  the  upper  fraKmtnt  of  ihe  tibia  may  be  mistaken 
for  the  internal  malleolus.  In  Pott's  fracture  by  inversion  the  astragalus 
presses  against  and  fractures  the  internal  malleolus,  and  the  fibula  is  broken 
above  the  ankle  by  the  violent  traction  on  the  external  lateral  ligament,  the 
tibiofibular  joint  acting  as  a  fulcrum. 

The  symptoms  in  a  typical  case  are  eversion  of  the  foot  with  displacement 
upwards  and  backwards.  There  is  great  swelling,  the  ankle  joint  being 
distended  with  bUxKl.  The  internal  malleolus  is  prominent,  the  ankle  joint 
widened,  and  the  foot  shortened,  i.e..  from  the  tibia  to  the  toes.  There  are 
three  points  of  great  tenderness,  corresponding  with  the  three  lesions  men- 
tioned above;  the  joint  can  be  moved  laterally  and  antero-posteriorly,  and 
crepitus  obtained. 

The  treatment  is  reduction  by  carrying  the  foot  inwards,  forwards,  and 
downwards,  and  ilie  application  of  a  fracture  box  until  the  swelling  has  been 
controlled.  The  fcxjt  is  fastened  to  the  foot-piece  of  the  box  by  a  bandage, 
and  pads  so  arranged  as  to  maintain  reduction.     When  the  swelling  has 


Fic.  jqg. — Fracture  of  both  llont;^  uf. the  leg.     (rcnni>Ivania  Hospital.) 


•tubsided,  the  leg  may  be  put  up  in  plaster,  which  is  permanently  removed 
at  the  end  of  the  fifth  week.  Dupuytren's  splint  is  a  straight  board  extending 
from  the  knee  to  five  or  six  inches  below  the  foot.  The  lower  extremity  is 
notched.  The  splint  is  applied  to  the  inner  surface  of  the  hmb,  after  being 
thickly  padded  down  as  far  as  a  point  corresponding  to  the  internal  malleolus, 
ao  that  the  foot  may  be  inverted  over  the  lower  end  of  the  pad  by  bandages, 
extending  from  the  foot  to  tlie  scrratiotw  in  the  end  of  the  splint  (Fig.  189). 
This  splint  is  well  suited  to  cases  in  which  there  is  eversion  and  upward  dis- 
placement, but  does  not  correct  backward  displacement  of  the  foot.  If  reduc- 
tion cannot  be  effected  or  maintained,  even  after  flexion  of  the  knee  or  division 
of  the  tcndo-Achillis,  fixation  of  the  fragments  by  operation  is  indicated. 

Fracture  of  the  shafts  of  both  bones  of  the  leg  (Fig.  909)  may  be  due 
to  direct  violence,  in  wliich  case  the  fracture  may  be  transverse  and  at  the 
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same  level  in  each  bone;  indirect  violence  frequen Uy  produces  an  oblique  or 
a  spiral  fracture  at  about  the  junction  of  the  middle  and  lower  thirds  of  the 
tibia,  the  fibula  yielding  at  a  higher  level.  All  the  symptoms  of  fracture  are 
in  evidence.  As  a  rule  the  lower  fragments  pass  up  behind  the  upper  frag- 
ments, owing  to  the  action  of  the  calf  muscles,  and  are  rotated  outwards  by 
the  weight  of  the  foot. 

The  treatment  is  reduction  by  fle.xing  the  knee  to  rela.x  the  calf  muscles, 
and  traction  on  the  fool  while  the  bones  arc  forced  into  place;  division  of  the 
tendo-Achillis  is  occasionally  necessary.  The  limb  may  then  be  placed  in  a 
fracture  boj,  and  after  the  subsidence  of  swelling  in  a  pla.ster-of-Paris  cast. 
Some  surgeons  apply  molded  lateral  splints,  others  the  Nathan  R.  Smith 
anterior  splint.  The  ambulatory  treatment  also  may  be  used  in  this  region. 
Splints  may  be  removed  in  five  or  six  weeks.  Whatever  treatment  is  employed, 
one  should  guard  against  rotation  of  the  lower  fragments  and  shortening; 
the  former  is  absent  if  the  inner  surface  of  the  great  toe,  the  internal  malle- 
olus, and  the  inner  edge  of  tlie  patella  are  in  the  same  plane. 

The  prognosis  oj  jractures  oj  the  Ug  in  the  young  is  quite  favorable;  in 
adult  life  and  more  so  in  old  age,  pain,  stiffness,  and  swelling  may  be  present 
for  many  months.  Next  to  the  patella  and  humerus  non-union  is  more  fre- 
quent in  this  region  than  anywhere  else.  After  a  classical  Pott's  fracture 
some  stiffness  of  the  ankle  and  deformity  arc  almost  inevitable.  Should 
the  cversion  persist  there  will  be  traumatic  flal-foot,  which  will  necessitate 
a  support  to  the  instep,  or  possibly  in  some  cases  osteotomy  of  the  tibia  and 
fibula. 

Fracture  of  the  astragalus  is  due  to  direct  violence  or  to  a  fall  on  the  sole 
of  the  foot.  Many  of  the  slighter  forms  arc  incorrectly  diagnosticated  as 
sprains  of  the  ankle,  as  there  arc  pain  and  great  swelling.  In  the  absence  of 
deformity  and  crepitus  a  correct  diagnosis  can  be  made  only  with  the  X-ray. 
There  are  often  assodated  lesions  of  neighboring  bones.  The  trtatment 
is  a  fracture  box,  and  later  a  plaster-of-Paris  cast  for  five  weeks. 

The  OS  calcis  is  usually  broken  by  a  fall  on  the  foot,  and  rarely  from  violent 
contraction  of  the  calf  muscles.  The  line  of  fracture  may  be  in  almost  any 
direction.  In  fractures  of  the  anterior  portion  of  the  bone  there  may  be  no 
deformity,  in  fractures  through  the  sustentaculum  taU  there  will  be  flat- 
tening of  the  foot,  and  in  fractures  more  posterior  the  fragment  may  be 
drawn  up  by  the  calf  muscles.  In  the  latter  instances  crepitus  and  mobility 
may  be  detected.  The  heel  is  often  enlarged  from  side  to  side.  The  treat- 
ment,  in  the  absence  of  deformity,  is  a  fracture  box,  and  later  a  removable 
plastcr-of-Paris  cast  for  four  weeks.  Widening  of  the  heel  may  be  corrected 
with  lateral  pads,  flattening  of  the  foot  with  an  instep  support.     When  the 
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posterior  fragment  is  drawn  upwards,  the  tcndo-Achillis  may  l)c  cut  or  the 
knee  bent,  and  the  foot  fixed  in  plantar  flexion  by  a  slipper  whose  heel  is 
connected  with  the  thigh  by  a  cord.  Far  more  satisfactory,  however,  is  wir- 
ing or  pegging  the  fragment  in  place. 

The  remaining  bones  of  the  tarsus  may  be  broken  by  direct  violence, 
which  is  usually  of  such  a  nature  as  to  cause  an  open  wound  and  comminu- 
tion of  bone,  hence  excision  of  fragments  with  drainage,  or  in  some  cases  am- 
putation, is  re<]uired. 

The  metatarsal  bones  may  be  broken  by  direct  or  indirect  violence.  The 
fracture  is  frequently  comjwund.  The  usual  symptoms  of  fracture  are  present. 
The  treatment  is  a  molded  splint  for  four  weeks. 

Fractures  of  the  phalanges  of  the  foot  are  usually  compound,  and  often 
require  amjiutation.  In  other  cases  the  toes  should  be  fixed  on  a  molded 
splint  of  cardboard,  e.xlending  well  up  on  the  sole  of  the  foot. 

DISEASES  OF  BONES. 

Inflammation  of  bone  begins  in  the  periosteum  or  the  medulla,  from 
which  structures  the  osseous  tissue  receives  its  blood  supply.  The  phenomena, 
viz.,  hyperemia,  exudation,  and  changes  in  the  perivascular  tissues,  are  much 
the  same  as  in  other  structures,  except  that  death  of  the  bone  is  more 
likely  to  ensue,  owing  to  the  unyielding  character  of  the  canals  in  which  the 
vessels  run.  Inflammation  here  as  elsewhere  terminates  in  resolution,  new 
growth  (condrnsing  ostitis,  or  osteosclerosis),  or  AeaX\\  of  the  part.  Death  of 
Iwne  is  brought  about  by  ulceration  {caries,  osteoporosis,  or  rarejaction),  abscess 
formation,  or  gangn-ne  (necrosis).  Anatomically,  inflammation  of  bone  may 
be  divided  into  periostitis,  ostitis  and  myelitis;  clinically,  however,  periostitis  is 
always  linked  with  inflammation  of  the  subjacent  bone,  myelitis  with  involve- 
ment of  the  surrounding  osseous  tissue,  hence  the  terms  osteoperiostitis  and 
osteomyelitis  arc  more  nearly  correct. 

Osteoperiostitis  (periostitis)  may  be  acute  or  chronic,  localized  or  diffuse. 
In  tiic  acute  jorm  the  periosteum  is  red  and  swollen.  This  is  followed  by 
resolution  (simple  periostitis),  by  suppuration  (purulent  periostitis) ,  ot  by  per- 
manent thickening  owing  to  the  deposition  of  new  bone  (ossifying  or  osteo- 
plastic periostitis). 

The  causes  of  oste<)[)erinstitis  are  contusions,  wounds  (including  fracture), 
extension  from  neighboring  tissues,  and  infection  by  way  of  the  blood,  such 
U  riieumalism,  gout,  syphilis,  pyemia,  tuberculosis,  and  acute  infectious 
fevers,  rcrioslitts  may  occur  al.s<i  at  the  |x)int  of  attachment  of  muscles 
whid)  arc  used  to  an  abnormal  extent,  or  as  the  result  of  pressure,  e.g.,  perios- 
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this  of  the  OS  calcis  in  flat  foot.  Marie's  disease,  or  pulmonary  hypertniphic 
osteoarthropathy,  is  aui  enlargement  of  the  bones  of  the  forearms,  hands,  legs, 
and  feet  from  ossifying  osteoperiostitis,  and  occurs  in  association  with  chronic 
lung  disease. 

The  symptoms  are  aching  pain,  worse  at  night  and  increased  by  pressure, 
palpable  thickening  of  the  i)eriostcum  in  subcutaneous  bones,  and,  in  the 
event  of  suppuration,  edema  and  redness  of  the  skin  and  later  softening  of 
the  swelling.  After  the  abscess  has  been  opened,  denuded  bone  may  be 
felt,  which,  as  a  rule,  undergoes  caries  or  necrosis  to  a  variable  extent,  and  is 
removed  by  the  surgeon  or  separated  by  nature.  In  the  presence  of  sup- 
puration there  will  be  constitutional  symptoms  of  sepsis.  In  chronic  periosti- 
tis, in  the  absence  of  suppuration,  there  may  be  no  symptoms  but  a  tender 
swelling  of  the  bone.  Ossifying  periostitis  may  produce  exostoses  or  osteo- 
phytes, particularly  about  a  chronically  inflamed  joint. 

The  treatment  of  acute  periostitis  is  rest,  elevation,  and  heat  locally 
Constitutional  treatment  is  directed  towards  any  existing  diathesis.  Sup- 
puration demands  incision  and  drainage.  Chronic  periostitis  is  treated  by 
iodin  or  by  mercurial  ointment  locally,  and  potassium  iodid  internally,  even  in 
the  absence  of  a  sj-philitic  taint.  The  cause  should,  of  course,  be  removed 
if  possible.  Removal  of  newly  formed  bone  or  osteophytes  is  occasionally 
indicated. 

Acute  osteomyelitis  is  also  described  by  some  authors  under  the  following 
headings;  acute  infective  osteomyelitis,  acute  septic  osteomyelitis,  acute  diffuse 
infective  periostitis,  acute  diaphysitis,  acute  panoslitis,  acute  necrosis.  Perhajis 
panostitis  is  the  best  term,  as  all  the  structures  of  the  bone  arc  sooner  or  later 
involved. 

The  cause  is  always  infection  by  micro-organisms,  among  which  arc 
the  staphylococcus,  streptococcus,  pneumococcus,  gonococcus,  typhoid 
bacillus  and  the  bacillus  coli  communis.  Bacteria  may  gain  entrance 
through  a  wound,  e.g.,  in  comixmnd  fracture,  amputation,  osteotomy, 
etc.;  or  infection  may  extend  from  neighboring  tissues,  or  come  by 
way  of  the  blood,  e.g..  in  infectious  fevers,  notably  measles  and  scarlet 
fever.  Typhoid  osteomyelitis  is  always  subacute  or  chronic.  When  os- 
teomyelitis occurs  in  a  healthy  individual  without  an  open  wound,  the 
organisms  arc  supjwscd  to  have  entered  the  blood  through  the  tonsils, 
or  through  the  respiratory,  intestinal,  or  genitourinary  mucous  membranes. 
In  some  of  these  cases  chilling  of  the  body,  or  a  strain,  sprain,  or  contusion, 
precedes  the  outbreak  of  symptoms.  Children  are  peculiarly  liable  to 
this  form  of  osteomyelitis,  tlie  process  usually  starting  in  the  end  of  the 
diaphysis.  rarely   in    llie   epiphysis    (acuU   epiphysitis).    The   neighboring 


INFLAMMATION  OF  BONE. 


joint  is  apt  tn.  be  involved  if  the  epiphyseal  line  lies  within  the  capsule  (acute 
inlantUe  arthritis).  In  the  diaphyseal  end  of  growing  bone  the  vessels  are 
arranged  in  terminal  loops,  which  retard  the  blood  stream  and  favor  the  depo- 
sition of  organisms,  moreover,  this  region  is  more  exposed  to  injuries  from 
wrenches  or  twbts.  The  lower  end  of  the  femur  and  the  upper  end  of  the 
tibia  arc  the  favorite  sites.  Although  it  is  possible  for  the  mildest  cases  to 
terminate  without  suppuration,  such  on  event  is  of  rare  occurrence.  As  a 
rule  suppuration  of  the  medulla  occurs,  and  pus  appears  in  the  Haversian  canals 
and  finally  lifts  tlie  periosteum  from  the  bone,  thence  infiltrating  the  surround- 
ing tissues.  Necrosis  of  a  jwrtion  or  of  even  the  entire  shaft  follows.  Involve- 
ment of  more  than  one  bone  is  uncommon  (multiple  ostecmyelilis) ,  aad  occa- 
sionaUy  the  disease  reappears  in  the  same  situation  (osteomyelitis  reiidiva). 

The  symptoms  are  sudden  in  onset,  generally  beginning  with  a 
chill,  which  is  followed  by  high  fever.  The  limb  is  painful  and  tender,  and 
soon  becomes  hot,  swollen,  and  edematous.  The  superficial  vessels  are 
distended,  and  finally  pus  may  make  its  way  to  the  surface  and  give  rise  to 
fluctuation.  If  there  is  a  wound  the  discharge  will  be  copious  and  offensive 
and  the  bone  tender.  It  may  be  jwssibie  to  see  the  thick,  red,  and  separated 
periosteum  and  the  fungous  suppurating  medulla.  The  constitutional  symp- 
toms are  those  of  septicemia  or  pyemia,  and  these  may  predominate  and  mask 
the  local  phenomena,  so  that  a  diagnosis  of  typhoid  fever  or  some  similar 
con<lition  may  be  made.  The  adjacent  joint  is  often  swollen,  usually  with 
sterile  serum,  and  sometimes  with   pus. 

In  the  mildest  cases  of  osteomyelitis  the  only  symptoms  are  pain  and  slight 
fever.    The  so-called  growing  pains  are  supposed  to  be  due  to  this  cause. 

The  diagnosis  may  be  difficult,  but  is  most  frequently  not  made  because  of 
an  incomfileic  or  careless  examination.  Rheumatism  affects  more  than  one 
joint,  the  tenderness  is  most  marked  in  and  not  above  or  below  the  joint,  the  local 
phenomena  are  less  marked,  and  the  constitutional  symptoms  are  less  serious. 
Gonorrheal  rheumatism  is  preceded  by  gonorrhea  and  does  not  give  tenderness 
in  the  bone.  Typhoid  jei'er  is  slow  in  onset  and  docs  not  present  local  bony 
symptoms  in  the  early  stages;  the  blood  shows  the  Widal  reaction,  and  a  leuko- 
penia instead  of  a  high  leukocj-tosis.  Tuberculous  arthritis  starts  in  the 
epiphysis,  not  in  the  diaphysis;  the  onset  is  slow,  and  the  local  and  consti- 
tutional symptoms  much  less  severe.  Cellulitis  is  always  associated  with  a 
woimd,  the  swelling  does  not  involve  the  bone,  and  on  incision,  which  is  the 
proper  treatment,  the  periostevim  and  bone  are  found  unaffected.  In  injanliU 
scurvy  the  bone  is  tender  and  enlarged,  but  many  bones  arc  apt  to  be  involved, 
and  there  are  other  evidences  of  rickets,  with  marked  anemia,  swollen  and 
bleeding  gums,  and  pcrliaps  normal  temperature. 
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The  prognosis  is  always  grave.  Death  may  occur  from  septic  absorption 
before  the  local  signs  are  well  marked.  Later  dangers  are  exhaustion  and 
amyloid  disease.  The  neighboring  articulation  may  be  destroyed,  resulting 
in  either  ankylosis  or  flail  joint;  growth  of  the  limb  may  be  checked  from 
involvement  of  the  epiphyseal  cartilage;  or  it  may  be  necessary  to  remove  the 
limb  because  of  septic  symptoms,  or  because  repair 
of  the  bone  is  impossible  owing  to  destruction  of 
the  periosteum. 

Tlie  treatment  is  immediate  drainage.  After 
making  a  longitudinal  incision  in  the  soft  parts 
the  periosteum  is  reflected,  and  the  medulla  opened 
with  a  trephine,  gouge,  or  chisel  (Fig.  aia).  Suf- 
ficient bone  is  removed  to  expose  all  the  infected 
medulla,  thus  in  some  instances  it  is  neces-sary  to 
chisel  a  gutter  in  the  tone  almost  from  one  end  to 
the  other.  The  suppurating  medulla  is  removed 
by  gentle  curettage,  in  order  to  do  as  little  harm 
as  possible  to  the  endostcum,  which  may  possibly 
have  some  influence  in  subse(|uent  repair.  The 
wound  is  irrigated  with  hot  bichlorid  of  mercury 
solution  and  packed  with  gauze.  The  constitu- 
tional treatment  is  that  of  septicemia.  Should 
drainage  fail  to  mitigate  the  constitutional  symp- 
toms, amputation  may  be  performed  as  a  life 
saving  measure.  The  Irmlment  of  the  subsequent 
necrosis  is  given  below. 

Chronic  osteomyelitis  (chronic  ostitis)  fol- 
lows the  acute  form  or  is  chronic  from  the  l>cginning. 
To  the  latter  class  belong  the  chronic  bone  in- 
flammations caused  by  typhoid  fever,  syphilis, 
tuberculosis,  actinomycasLs  leprosy,  and  glanders. 
Typhoidal  osleomydilis  usually  appears  during 
convalescence,  the  tibia  and  ribs  being  most 
frequently  affected.  The  infection  may  be  a  pure 
one  or  mixed  with  pyogenic  organisms.  Like  the 
gall-bladder  and  sjilccn.  the  medulla  of  bones  may  harbor  typhoid  bacilli 
for  years  before  causing  trouble.  Workers  in  wool,  jute,  and  mother-of-pearl 
may  breathe  in  particles  of  these  substances,  which  t'mally  lodge  in  the  medulla 
and  cause  sudden  painful  swellings  at  or  near  the  end  of  the  diaphysis; 
suppuration  does  not  occur. 


I'lO.  210. — Skiagraph  of 
chronic  oileomyclitis  showing 
involucnim  and  Mqucstrum. 
I  Pennsylvania  Hospital.) 
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The  symptoms  of  an  osteomyelitis  which  is  chronic  from  the  start  are 
[lain,  tenderness,  swelling,  and  but  slight  constitutional  disturbance.  These 
cases  may  terminate  in  suppuration,  or  in  hypertrophy  of  the  bone  (osleo- 
scUroHs,  condensing  ostitis). 

The  treatment  is  rest,  icJuhyol  or  mercurial  ointment  locally,  and  iodid 
of  potassium  internally.  If  these  measures  fail  or  if  pus  forms,  the  bone 
should  be  opened  and  drained. 

Necrosis,  or  gangrene  of  bone,  is  death  of  a  portion  of  bone  en  masse.  The 
dead  portion  (sequestrum)  varies  in  size  from  a  small  superficial  flake,  such  as 
follows  suppurative  periostitis,  to  a  mass  representing  the  entire  shaft  of  the 
bone,  such  as  not  infrequently  follows  acute  osteomyelitis. 

The  causes  are  acute  and  chronic  inflammations  of  the  periosteum,  bone, 
and  medulla.  Removal  of  periosteum  in  the  absence  of  inflammation  does 
not  induce  necrosis.  Injur)'  to  the  nutrient  arter)-  or  the  lodgment  of  an 
embolus  is  rarely  a  cause  of  necrosis.  Phosphorus  and  mercury  may 
cause  necrosis  of  the  lower  jaw,  particularly  in  the  presence  of  carious  teeth, 
which  permit  Infection  of  the  bone  whose 
nutrition  is  altered  by  the  poison.  Quiet 
neerosis  is  a  rare  condition  following  injury; 
it  is  unaccompanied  by  suppuration. 

The  sequestrum  se[»a  rates  from  the  living 
Iwnc  by  a  line  of  ulceration  or  demarcation 

much  the  same  as  in  gangrene  of  soft  parts.    """'■  ''■  c'"""-^     i  tiillroth.i 
The  surrounding  living  bone  usually  undergoes  a  condensing  ostitis  and  be- 
comes much  hariler  than  normal.     Small  and  superficial  se<iuestra  may  be 

scharged  spontaneously  through  a  sinus,  which  inevitably  exists  in  all  but 
rvcrj"  small  aseptic  seijueslra,  in  which  complete  absorjition  without  suppuration 
is  possible.  If  the  necrotic  mass  is  large  or  centrally  located,  spontaneous 
discharge   is  impossible,  and   suppurative   intlammation   may  continue   for 

irs.     The  dense  bone  which  surrounds  the  sequestrum  in  these  cases  is 

Jled  the  invducrum.  and  the  sinus  leading  from  the  surface  down  to  the 
»vity  in  which  the  sequestrum  lies  is  called  the  cloaca  (Fig.  an), 

The  symptoms  of  necrosis  are  a  discharging  sinus  or  sinuses  which  have 
^(csulted  from  a  preceding  suppurative  inflammation  of  the  bone.    The  necrotic 
may  be  felt  by  the  probe  or  demonstrated  by  the  X-ray.  \ 

The  treatment  in  the  early  stages,  that  is,  after  providing  ample  drainage 
for  the  suppurative  inflammation  which  has  induced  the  necrosis,  is  frequent 
antiseptic  irrigations  and  dressings  until  the  se<(ucstrum  has  sefiarated,  or  at 
least  until  the  destructive  process  has  reached  an  end.  This  time  varies 
M'ilh  the  a-f/:  and  general  condition  of  the  ]>atient,  the  size  and  situation  of 


I'll,.  Ill 


d.  Srqur«lrutn:  e,  involu 


338 


BONES. 


the  sequestrum,  and  the  cause  of  the  necrosis.  GeneraUy  speaking  the 
proper  time  for  sfquestrolomy.  i.e..  removal  of  the  sequestrum,  is  two  or  three 
months  after  the  original  operation  for  drainage.  The  bone  is  exjxised  by  a 
suitable  incision,  the  periosteum  retracted,  sufficient  involucrum  removed 
by  gouge  or  chisel,  the  dead  bone  extracted  with  forceps  (Fig.  212),  and  the 


l-tc.  ju.— (1)  rrriostcal  tcparator,  (i)  lion-jawed  forcepi.  (j)  curdle,  Ul  >«4U»lniin 
lorcept,  (si  Macewen'f  osleolome  (6)  chisel,  (;)  gousc.  (8)  chain  saw,  (g)  bone  cutlinc 
forcepf. 


cavity  irrigated  with  an  antiseptic  solution  and  packed  with  iodofonn  gauze. 
If  the  scqui'strum  has  not  separated,  the  dead  bone  must  be  chiseled  awav. 
Dead  b<ine  is  softer  than  normal,  often  whitish  in  apfiearance.  and  does  not 
bleed  when  cut.     If  the  cavity  is  small  it  rapidly  fills  with  granulations,  which 


CARIES. 


339 


are  ultimately  replaced  by  bone.  If  il  is  larKe.  liealing  is  very  slow,  hence  the 
following  methods  10  assist  repair.  The  cavity  has  been  filled  with  aseptic 
sponge,  decalcified  bone  chij)s,  gutta-percha,  plaster-of-Paris,  lead,  blood 
clot,  mixture  of  paraflin  and  iodoform,  etc.,  but  owing  to  the  presence  of 
infection,  such  materials  act  simply  as  foreign  bodies  and  are  ultimately 
discharged.  Recently,  however,  encouraging  results  have  been  obtained 
with  Moorhoj's  bonr  wax.  which  consists  of  iodoform  20  parts,  spermaceti  40 
parts,  and  oil  of  sesame  40  parts.  The  cavity  is  rendered  dry  and  sterile,  and 
the  mixture,  heated  to  50°  C,  jxiured  into  the  cavity  and  allowed  to  solidify. 
The  wax  is  ultimately  absorbed,  and  replaced  by  fibrous  tissue  or  bone.  Neubtr 
fastens  the  flaps  of  skin  to  the  walls  of  the  cavity  by  nails  or  stitches,  and 
thus  secures  healing  with  a  trough-like  depression  lined  with  skin.  Skin 
grajling  has  been  used  with  a  similar  idea.  In  a  case  in  which  part  of  the 
tibia  had  been  lost.  Morion  united  the  lower  ends  of  the  bones  of  a  dog's  leg 
to  the  upper  end  of  the  tibia,  and  five  weeks  later  amputated  the  dog's  leg 
and  pIaco<l  the  bones  in  contact  with  the  astragalus.  A  useful  leg  resulted. 
Hutilin/^ton  closed  a  defect  in  the  libia  by  severing  the  fibula  at  its  upper  end 
and  placing  it  in  contact  with  the  upper  end  of  the  tibia.  After  union  had 
occurred  the  lower  end  of  the  fibula  was  transferred  to  the  lower  end  of  the 
tibia.  When  the  jjeriosleum  has  not  been  destroyed,  it  can  confidently  be  cx- 
|)ertetl  lo  replace  even  Ihe  entire  shaft  of  Ixme.  Nichols  has  recently  investi- 
gated this  subject  and  the  following  is  from  his  paper:  "The  ojieration  con- 
sists of  an  incision  through  the  skin  and  ossified  periosteum  down  to  the 
necrotic  shaft,  reflexion  of  the  periosteum,  removal  of  the  shaft,  either  entire 
or  partial,  folding  of  the  plastic  fieriosteum  in  such  a  way  as  to  approximate 
Ihe  internal  layers,  suture  of  the  edges  by  absf)rbablc  sutures,  suture  of  the 
soft  tissues,  with  provisi<in  for  moderate  drainage  and  complete  immobiliza- 
tion." The  shaft  is  sufficiently  solid  for  use  in  from  four  to  eight  months. 
In  regions  such  as  the  thigh  or  arm  where  there  is  no  comjianion  hone  lo 
act  as  a  splint  and  maintain  the  length  of  the  limb,  one  should  wait  until 
llic  periosteal  shell  of  regenerating  lione  is  sufficiently  advanced  to  preserve 
the  contour  of  the  limb  and  prevent  shortening.  This  stage  is  reached  when 
the  periosteal  shell  as  determined  by  the  X-ray  is  equal  in  thickness  lo  one- 
fourth  of  the  diameter  of  the  original  shell. 

Caries  (o.sUo porosis,  rarejyinf^  ostitis,  ulceration  oj  bone)  is  molecular  death 
of  bone.  The  Ixine  is  soft  and  honey-combed  and  crumbles  when  pressed 
upon  by  a  probe.  Caries  is  the  result  of  inflammation,  [mrticularly  that 
form  due  to  syphilis  or  tuberculosis.  The  ulceration  which  separates  living 
bone  from  dead  is  a  form  of  caries.  The  sjwces  in  carious  bone  (Hou'shifi's 
lacuna)  are  the  result  of  suppuration,  or  absorption   by  large  giant  cells 


34° 


BONES. 


(osltoclasts).  Caries  sicca  is  caries  without  suppuration.  In  earUs  fungosa 
there  is  an  excess  of  granulation  tissue.  Caries  necrolica  is  the  form  in  which 
small  crumbling  fragments  are  discharged.  The  symptoms  of  caries  are  those 
of  necrosis,  except  that  the  probe  detects  rou^  and  friable  bone  instead  of  a 
firm  sequestrum. 

The  treatment  is  exposure  of  the  bone,  and  removal  of  the  diseased  tissue 
with  curette  or  gouge,  the  cavity  being  filled  with  iodoform  gauze.  The 
limits  of  the  disease  are  reached  when  the  bone  becomes  pink  and  firm  and 
bleeds  on  cutting. 

Tuberculosis  of  bone  may  be  generalized  in  the  course  of  acute  miliary 
luberculosis.  Localized  tuberculosis  is  roost  frequent  in  early  life,  and  usually 
follows  infection  in  some  other  portion  of  the  body,  notably  the  lungs  and 
the  lymph  glanrls.  It  begins  in  the  periosteum,  or  more  frequently  in  the 
cancellous  tissue  of  short  bones  or  the  epiphyses  of  long  bones.  Tuberculosis 
of  the  phalanges  is  called  tuberculous  dactylitis.  Occasionally  the  disease 
begins  in  a  joint  and  secondarily  involves  the  bone.  The  pathology  is  much 
the  same  as  that  of  tuberculosis  elsewhere,  the  tuberculous  mass  undergoing 
caseation  and  liquefaction,  and  being  surrounded  by  a  zone  of  inflamed  bone. 
Occasionally  the  diseased  bone  separates  as  a  sequestrum,  but  as  a  rule  it 
undergoes  caries,  which  progressively  invades  the  surrounding  bone.  When 
the  process  remains  localized  and  undergoes  suppuration,  it  forms  an  abscess 
(Brodie's  abscess),  which  is  lined  by  a  pyogenic  membrane  and  surrounded 
by  a  rone  nf  condensing  ostitis.  Such  abscesses  are  most  frequent  in  the 
ends  of  long  bones,  particularly  the  tibia  and  femur.  Traumatism,  often 
slight  in  nature,  often  determines  the  site  of  the  lesion. 

The  symptoms  are  boring  pain,  tenderness,  and  thickening  of  the  bone. 
The  X-ray  will  aid  the  diagnosis.  If  allowed  to  progress,  the  disease  invades 
the  neighlxjring  joint,  or  the  pus  finds  its  way  to  the  soft  parts  about  the 
bone  and  finally  presents  itself  beneath  the  skin,  sometimes  a  long  distance 
from  its  point  of  origin.  After  the  abscess  breaks  or  is  opened,  infection 
with  pyogenic  organisms  causes  hectic  fever,  and  in  neglected  cases  this  leads 
to  exhaustion  or  amyloid  disease. 

The  treatment  Is  removal  of  the  diseased  tissue  by  gouge,  curette,  excision, 
or  in  some  rases  even  by  amputation.  Iodoform  is  used  in  the  wounds,  and 
the  general  health  of  the  patient  is  built  up  as  much  as  possible.  In  the 
early  stages  before  the  formation  of  pus.  or  in  the  later  stages  if  the  site  of  the 
disease  is  inaccessible,  the  affected  parts  are  immobilized  by  plaster-of-Paris 
or  by  other  means,  and  a  cure  .wmetimes  obtained. 

Syphilis  of  bone  occurs  in  the  secondary  and  tertiary  periods,  and  like 
tuberculosis,  the  site  is  often  determined  by  trauma.    In  the  secondary'  stage 
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osteocopic  pains  occur,  apparently  with  no  organic  change  in  tjie  bones. 
The  periostitis  of  tlie  second  stage  results  in  resolution,  rarely  in  suppuration, 
and  most  frequently  in  ossification  of  the  exudate,  leaving  a  permanent  node. 
In  the  tertiary  stage  the  bone  may  become  the  seat  of  a  coniiensing  ostitis, 
or  gummata  may  form  in  the  periosteum,  bone,  or  medulla,  the  skull,  stcmuni, 
and  tibia  being  the  favorite  sites.  With  appropriate  treatment,  the  process 
may  be  checked  and  (he  gummatous  material  absorbed,  but  frequently  de- 
generation occurs  and  the  puruioid  material  ultimately  evacuates  itself  through 
the  skin.  The  bone  is  then  carious  and  worm-eaten,  and  beyond  this  there 
may  be  a  zone  of  sclerotic  osseous  tissue.  Necrosis  occurs  in  some  cases 
owing  to  the  constriction  of  the  vessels  by  the  surrounding  sclerotic  tissue; 
the  sequestra  in  such  cases  may  not  separate  for  years.  Should  sepsis  super- 
vene, the  soft  tissues  bea)me  infiltrated  with  foul  smelling  pus,  which  in 
the  skull  may  spread  to  the  brain  or  its  membranes.  As  in  tuberculosis, 
amyloid  disease  may  appear.  Syphilitic  dactylitis  occurs  in  the  late  secondar)- 
stage  as  a  periostitis,  or  in  the  tertiary  stage  as  a  gummatous  osteomyelitis. 

Congenital  syphilis  produces  the  same  bone  lesions  as  are  seen  in  the 
acquired  form.  Tlie  site  of  the  disease,  however,  is  more  often  influenced  by 
rapid  growth  than  by  traumatism,  hence  the  frequency  of  ^yphUitic  epiphysitis, 
or  osltcchondritis  as  it  is  sometimes  called.  The  ends  of  the  bones  enlarge 
in  these  cases,  and  present  some  resemblance  to  rickets.  The  swellings, 
however,  occur  much  earlier  in  life  than  rickets,  are  associated  with  other 
symptoms  of  syphilis,  and  are  influencetl  by  syphilitic  treatment.  Suppura- 
tion, separation  of  the  epiphysis,  and  deformity  may  follow.  PeriosUal 
nodes  occur,  and  when  situated  about  the  anterior  fontanelle  are  called  Parrot's 
nodes.  Craniolabcs  is  a  thinning  of  the  calvarium,  which  may  crackle  on 
pressure.  Occasionally  a  bone  is  stimulated  to  overgrowth,  and  when  there 
is  a  comptanion  bone,  as  in  the  forearm  or  leg,  marked  curvature  results. 

The  treatment  is  that  of  syphilis.  Sinuses  should  be  kept  dean  lest  septic 
symptoms  supervene.    Necrotic  or  carious  bone  is  treated  as  already  indicated. 

Rickets,  or  rachitis,  is  a  constitutional  disease  due  to  malnutrition,  and 
often  assodatcd  with  Imd  hygienic  surroundings  and  improix-r  diet.  It 
usually  occurs  during  the  first  three  years  of  life  and  may  be  congenital. 

The  symptoms  in  the  early  stages  are  disorders  of  digestion,  anemia, 
sweating  about  the  head,  swelling  of  the  abdomen,  and  enlargement  of  the 
spleen.  The  imj^trtant  changes  are  those  in  the  bones,  in  which,  although 
there  is  an  active  proliferation  of  the  cellular  elements,  prompt  calcification 
does  not  occur.  The  epiphyses  arc  swollen  and  tender,  and  the  shafts  of 
the  long  bones  softened.  Later  ossification  occurs,  frequently  with  deform- 
ity.    The  head  becomes  square  and  the  frontal  emuveuccs  ■^totmokwV 
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fonunelles  and  sutures  dose  kte,  and  craniotabes  may  occur.  Eruption  of 
the  teeth  is  delayed,  and  they  are  often  drawfed,  defortned,  and  the  seat  of 
early  caries.  The  spine  may  become  curved  and  the  chest  " chicken-breasted." 
The  ribs  are  enlarged  at  their  junctions  with  the  costal  canila^  {rackilic 
rosary),  and  there  may  be  a  marked  groove  extending  from  the  axilla  down 
towards  the  end  of  the  sternum  (Harrison's  sulcus).  The  peh-is  may  be 
distorted  and  the  limbs  cur«-ed,  e.g.,  bow-legs,  knock -knee,  etc.  Growth  of 
the  entire  body  is  often  defective. 

The  treatment  is  correction  of  the  diet,  fresh  air,  sunshine,  and  attention 
to  the  bowels,  together  with  cod-liver  oil,  syrup  of  the  iodid  of  iron,  and  hyprv- 
phosphites.  Deformities  are  prevented  by  keeping  the  patient  in  bed.  and  ihey 
are  corrected,  while  the  bones  are  soft,  by  daily  manipulations  and  braces. 
After  two  or  three  years  deformities  usually  require  osteotomy  or  other  form 
of  operation. 

Sctirvy  rickets  (acute  rickets,  injantUe  scurvy.  Mailer -Barlow  disease)  is 
a  combination  of  rickets  and  scurv-y.  either  of  which  may  predominate.  It  is 
most  frequent  in  the  children  of  the  well-to-do,  and  arises  from  malnutrition 
resulting  from  the  administration  of  artificial  foods.  The  symptoms  of  rickets 
may  or  may  not  \>t  marked  when  the  scorbutic  features  predominate.  There 
may  be  spong}',  bleeding  gums,  and  bleeding  from  the  mucous  membranes, 
l>cneath  the  skin  or  periosteum,  or  into  the  muscles  or  joints.  .\n  epiphysis  is 
sometimes  separated  from  a  diaphysis  by  hemorrhage,  and  the  pain  and  swell- 
ing caused  by  this  or  by  bleeding  beneath  the  periosteum,  particularly  when 
aasoctated  with  fever,  may  be  mistaken  for  acute  osteomyelitis  (q.v.).  Recov- 
ery occurs  in  90  per  cent,  of  the  cases.  The  treatment  is  fresh  milk,  beef,  or 
lime  juice,  and  the  juice  of  oranges,  lemons,  grapes,  or  apples.  A  painful  limb  h 
should  be  kept  quiet,  and  in  some  cases  bandaged  or  splinted.  S 

Atrophy  of  bone  may  be  congenital;  or  it  may  be  due  to  inflammation; 
disease  or  injurj-  of  the  epiphj-sis;  disuse;  pressure,  e.g.,  from  a  tumor  or 
aneurj'sm;  or  to  disease  or  injury  of  the  nervous  system,  e.g.,  tabes,  section  of 
ncn-es,  etc.  It  is  normal  in  old  age.  as  is  best  seen  in  the  cranium,  lower  jaw. 
and  neck  of  the  femur.  Atrophied  bone  breaks  easQy,  so  that  one  should 
bear  the  above  causes  in  mind  during  forcible  manipulations,  such  as  are 
employed  in  breaking  joint  adhesions,  etc. 

Idiopathic  fragilitas  ossium,  or  osteopsathyrosis,  is  a  condition  in 
which  there  is  an  abnormal  prcdisp»osition  to  fractures,  even  from  slight  force. 
It  may  be  congenital  or  acquired,  and  is  sometimes  hereditary.  It  is  seen 
most  frequently  between  the  second  and  twelfth  years,  and  usually  disappears 
with  the  advent  of  adult  life.  Union  is  prompt  but  often  with  considerable 
deformity.    The  cause  and  pathology  are  not  known. 
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Osteomalacia,  or  moUities  ossium,  is  a  disease  in  which  the  bones  tjccome 
abnormally  flexible  owing  to  the  absorption  of  calcareous  material.  It  is 
rare  in  the  male  and  peculiarly  frequent  in  puerperal  women.  The  cause 
is  not  known.  The  bones  become  distorted  and  break  with  greater  ease  than 
normally;  in  the  latter  instance  non-union  often  occurs.  Of  great  importance 
is  deformity  of  the  pelvis,  because  of  the  difficuhies  which  may  arise  during 
labor.  It  is  usually  compressed  laterally,  the  pubes  passing  forwards,  thus 
giving  it  a  triangular  shape.  The  patient  is  weak  and  emaciated,  and  com- 
plains of  pain  in  various  parts  of  the  skeleton.  Death  after  many  years  is  the 
usual  result,  although  recovery  occasionally  occurs.  The  trcalmeitt  is  tonic 
and  stimulating,  with  phosphates,  cod-liver  oil,  and  bone  marrow.  Braces 
may  be  nee<led.  and  means  should  be  taken  to  prevent  pregnancy.  Removal 
of  the  ovaries  sometimes  results  in  cure. 

Hypertrophy  of  bone  may  be  congenital,  or  il  may  l>e  due  to  increased  use, 
eg.,  where  muscles  are  attached,  or  to  increased  nutrition  the  result  of  inflam- 
mation. Giant  growth  of  the  fingers  or  toes  {Macrodactylia),  of  an  entire 
limb,  or  of  the  entire  body,  may  be  congenital  or  acquired;  the  cause  is  not 
known.  Progressive  hypertrophy  of  the  bones  of  the  skull  is  called  leontia- 
sis  ossium  (Fig.  213).  It  begins  in  early  life,  and  terminates  fatally  after  a 
number  of  years,  sometimes  from  compression  of  the  brain.  No  curative 
Irratmcnt  is  known. 

Acromegaly  is  supixjscd  to  be  connected  in  some  obscure  way  with  disease  , 
i«r  enlargcmtni  of  the  pituitary  body.  All  parts  of  the  body  arc  enlarged,  ' 
particularly  the  forearms,  hands,  legs,  and  feet,  as  well  as  the  jaws,  lips,  nose, 
and  orbital  ridges.  The  hands  are  spade-shaped  and  the  fingers  have  been 
comi>an'(l  to  sausages;  the  face  is  triangular  with  the  base  downwards  (the 
face  of  Pa  get's  disease  is  triangular  with  the  base  upwarrls.  that  of  my.\e- 
dcma  is  moon-shaped).  The  principal  symptoms  are  headache  and  malaise. 
The  trenlmetU  is  symptomatic,  no  remedial  measure  being  knowri.  Acromic- 
riii  is  the  reverse  of  acromegaly,  and  is  very  rare. 

Ostitis  deformans,  or  Paget's  disease,  consists  of  enlargement  and  soft- 
ening of  the  bones,  usually  after  the  age  of  forty.  The  cranium  enlarges  but  the 
facial  Ixincs  arc  not  involved,  the  facebcingtriangular  with  the  base  upwards. 
The  patient  diminishes  in  height  owing  to  kyphosis  and  outward  curvature 
of  the  lower  extremities.  The  chest  is  sunken  and  the  pelvis  broadened. 
The  ftatient  complains  of  rheumatic  y^ains  and  has  an  awkward  gait.  The 
disease  is  very  slow  in  prf>gress.  Multiple  sarcomata  of  the  bones  develop  in 
some  cases.    The  Irralmmt  is  symptomatic,  no  remedies  being  known. 

Tumors  of  bone  may  be  benign  or  malignant.  The  benign  tumors  are 
osteoma,  chondroma  (p.  176),  fibroma,  lipoma,  myxoma,  aixdcLTv^oxt^^.   "W*. 
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only  primar)'  malignant  tumor  of  bone  is  sarcoma,  although  it  may  be  invaded 
secondarily  by  carcinoma  and  sarcoma. 

Periosteal  sarcoma  is  of  thf  spindle-  or  n;iund-celled  variety,  grows  rapidly, 
and  causes  early  metastases,  although  it  may  undergo  more  or  less  complete 
ossification.  Central  sarcoma,  beginning  in  the  osseous  tissue  or  medulla, 
causes  expansion  of  the  bone,  and  is  usually  found  near  the  end  of  a  long  bone, 
but  rarely  invades  the  joint.  If  of  the  round-  or  spindle-celled  variety  the 
degree  of  maUgnancy  is  high,  if  giant-celled,  or  myeloid,  it  is  comparatively 


Fig.  jij.— LrontiasiioMiimi.    (Prnntytvania  Hospital.) 


benign.  The  overlying  bone  may  become  so  thin  as  to  crackle  on  pressure, 
and  siKjnfaneous  fracture  is  not  unusual.  In  all  forms  of  sarcoma  pulsation 
may  occur  owing  to  tlic  great  N-asctilarity.  and  some  degree  of  tssification 
is  usually  present;  the  superficial  veins  are  distended  and  clearly  evident  beneath 
the  whitened  skin.  Hemorrhagic  infiltration  and  cystic  degeneration  are 
of  frequent  occurrence. 

The  diagnosis  may  be  very  difBcult,  owing  to  the  resemblance  to  chronic 
oslcoperiostitLs.  or  syphilitic  or  tuberculous  disease  of  bone.    Sarcoma  gnms 
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Steadily,  is  irregular  in  contour  and  density,  is  apt  to  pulsate,  causes  distention 
of  the  superficial  veins,  and  may  give  a  crackling  sensation  on  pressure  owing 
to  thinning  of  the  bone.  The  X-ray  is  of  value,  as  the  shadow  of  the  tumor 
is  often  sharply  limited,  while  in  inflammatory  bone  diseases  there  is  apt  to 
be  di£fuse  mottling.  Often  a  positive  diagnosis  can  be  made  only  after  ex- 
ploratory incision. 

The  treatment  in  all  but  the  myeloid  form  is  early  amputation  through 
the  next  joint  above.  In  the  myeloid  variety  excision  of  the  growth  alone  often 
results  in  cure,  although  in  some  instances  amputation  well  above  the  growth 
is  required. 

Cysts  of  bone  are  usually  due  to  degeneration  of  sarcoma  or  myxoma, 
and  occasionally  arise  in  osteomalacia  and  ostitis  deformans.  Dermoid  cysls 
are  rare.  Cysts  of  the  jaw  have  already  been  mentioned.  Hydatid  cysts  oc- 
cur, and  are  to  be  treated  by  removal  of  the  cyst,  or  if  very  extensive  by 
amputation. 


CHAPTER  XX. 


JOINTS. 

INJURIES  OF  JOINTS. 

Wounds  of  joints  should  always  be  regarded  with  apprehension.  Exten- 
sive wounds  are  often  associated  with  dislocation  or  compound  fracture.  A 
small  jienetrating  wound  may  be  recognized  by  the  escajw  of  synovial  fluid, 
although  this  may  not  occur  if  the  aperture  b  valvular.  A  probe  should  not 
be  employed.  The  external  pans  should  be  dis- 
infected, and  the  joint  immobilized  with  a  splint. 
At  the  first  symptoms  of  infection,  viz.,  pain,  swell- 
ing, fever,  etc.,  the  wound  should  be  enlarged,  the 
piuj  washed  from  the  joint  cavity  with  sterile  salt 
solution,  and  drainage  with  gauze  or  tubes  instituted. 
Resection  or  amputation  may  be  necessary  if  severe 
constitutional  sjTnptoms  continue.  If  the  joint  is 
wounded  by  an  instrument  which  is  known  to  be 
grossly  infected, one  should  not  await  for  the  appear- 
ance of  septic  symptoms,  but  open,  disinfect,  and 
drain  the  joint  at  once. 

A  sprain  has  been  defined  as  a  self-reduced  dis- 
location; as  the  result  of  a  twist,  some  fibers  of  the 
ligaments  arc  stretched  or  lacerated  and  the  svTiovial 
membrane  contused.  The  symptoms  are  seven- 
pain,  swelling  of  the  joint  from  effusion  of  blood 
and  lymph,  loss  of  function,  and  in  some  instances 
shock.  Many  cases  of  fractures  about  joints  have 
in  the  [)ast  been  diagnosticated  as  sprains.  If  the 
swelling  is  great,  fracture  can  be  excluded  only 
by  the  X-ray. 

The  treatment  during  the  first  twenty-four  hours  is  elastic  compression, 
and  cold  in  the  form  of  an  ice  bag  or  evaporating  lotion,  thus  limiting  effu- 
sion. Compression  is  best  made  with  a  firm  bandage  over  a  layer  of  cotton. 
I-al«T  absorption   should   lie  pn>motcd  by   heat  and  massage.     The  joint 
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should  be  kept  at  rest  until  the  i>ain  and  swelling  bavc  disappeared.  Com- 
pression with  a  certain  degree  of  t'lxation  may  be  obtained  by  applying  over- 
lapping slrijis  of  adhesive  plaster  around  the  joint  as  shoT\Ti  in  Fig.  214. 
Subsequent  stiffness  may  be  relieved  by  the  hot  air  treatment  and  by  frictions 
with  stimulatinj;  liniments.  The  prognosis  is  good  in  uncomplicated  cases; 
suppuration  is  rare,  although  tuberculosis  may  occur  in  those  prone  to  this 
disease,  and  persistent  pain  and  stiffness  are  common  in  the  gouty  and  rheu- 
matic and  in  the  old.  Absorption  of  the  head  of  the  femur  may  occur  after 
sprain  of  the  hip.     Ankylosis  is  the  chief  danger. 


DISLOCATIONS. 


A  dislocation,  or  luxation,  is  an  abnormal  displacement  of  (he  articular 
end  of  a  bone.  Disl<K-ations  may  be  congenital  or  acquired,  and  the  latter 
may  be  traumatic  or  .spontaneous  (pathological). 

Congenital  dislocations  are  usually  due  to  defective  development,  al- 
though it  is  possible  that  a  few  are  due  to  violence  to  the  mother's  abdomen 
during  pregnancy,  or  to  a  vicious  position  of  the  child  in  the  uterus,  the  result 
of  tumors,  etc.  Although  various  joints  may  be  affected  in  this  way,  in  90  per 
cent,  of  the  cases  the  hip  is  involved. 

Congenital  dislocation  of  the  hip  is  more  frequent  in  females,  both  or  more 
commonly  one  joint  being  involved.  Damany  states  that  the  luxation  rarely 
exists  at  the  lime  of  birth,  but  occurs  during  the  first  year  of  life,  owing  to  an 
increased  forward  obliquity  of  the  acetabulum  and  an  exaggeration  of  the 
normal  torsion  of  the  femur,  thus  causing  a  progressive  displacement  of  the 
bead  of  the  femur  when  the  thighs  are  extended.  However  this  may  be.  con- 
genital dislocation  of  the  hip  is  seldom  recognized  until  the  child  begins  to 
walk.  The  dislocation  causes  atrophy  of  the  abandoned  ac-ctabulum,  stretch- 
ing or  rupture  of  the  round  ligament,  shortening  and  antevcrsion  of  the  neck 
of  the  femur,  flattening  of  the  head  of  the  bone  from  before  backwards,  and 
elongation  with  occasionally  hour-glass  constriction  of  the  capsule  of  the 
joint.  The  limb  is  atrophied  and  the  muscles  altered  in  length.  The  head 
of  the  bone  almost  invariably  passes  on  to  the  dorsum  of  the  ilium,  thus  caus- 
ing shortening  willi  flexion  and  adduction  of  the  thigh,  compensatory  obliquity 
of  the  pelvis,  and  anterior  curvature  of  the  lumbar  spine  (Fig,  215).  In  bi- 
lateral dislocation  there  is  a  peculiar  waddling  gait,  in  unilateral  cases  there 
is  limping  and  a.s.sociated  scoliosis.  In  early  cases  the  length  of  the  limb 
may  be  restored  by  traction. 

The  treatment,  when  the  condition  is  recognized  before  the  child  begins 
to   walk   and   lieforc  marked   changes  in   the  soft  structures  occur ,  vi  sxwv- 
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linuous|[traction  on  the  limb  to  bring  Ihe  head  of  the  bone  down  to  the  acet- 
abulum, while  the  limb  is  fixed  in  abduction  and  pressure  is  made  over  the 
great  trochanter.  This  treatment  must  be  continued  for  six  months  or  a 
year.  At  a  later  period,  up  to  four  or  five  years  in  bilateral  cases  and  about 
seven  years  in  unilateral  cases,  the  Ijirmz  bloodless  method  may  be  tried.  The 
author  of  this  method  claims  50  per  cent,  anatomic  cures.     Under  anesthesia 

the  shortened  muscles  are  stretched  by  flexion, 
extension,  and  abduction  of  the  thigh,  during 
the  last  of  which  the  adductor  muscles  are 
powerfully  kneaded.  The  head  of  the  bone 
i.s  then  drawn  down  to  the  level  of  the  acet- 
abulum by  traction  on  the  leg,  and  the  thigh 
Ik-xcd  on  the  abdomen,  rotated  internally, 
abducted,  and  finally  rotated  outwards  while 
pressure  is  made  on  the  trochanter.  With 
the  limb  in  flexion,  abduction,  and  evetsion, 
a  plaster-of-Paris  cast  is  applied  to  the  pelvis 
and  thigh  as  far  as  the  knee.  The  child  is 
allowed  to  walk  with  the  limb  in  this  position 
in  order  to  deepen  the  acetabulum.  At  the 
end  of  three  months  the  cast  is  removed,  the 
flexion  and  abduction  lessened,  and  another 
cast  put  on  for  three  more  months. 

In  children  too  old  for  the  bloodless  method 
lloffa  and  Lorenz  have  each  devised  a  WooJy 
method.  The  former  opens  the  joint  by  an 
incision  similar  to  that  of  I-angenbeck  in 
resection  of  the  hip.  severs  shortened  fibers  of 
muscle  and  fasda,  enlarges  the  acetabulum 
with  a  gouge,  reduces  the  dislocation,  fixes  the 
limb  in  eversion  and  abduction  for  a  few 
weeks,  and  fmaliy  straightens  the  limb. 
Lorenz  opens  the  joint  from  in  front,  does 
not  cut  the  muscles,  but  severs  the  ham  strings  if  necessary.  The  rest  of  the 
operation  is  much  the  same  as  that  of  Hoffa. 

Pathological  dislocations  occur  from  slight  force  or  spontaneously,  as  the 
result  of  di.scasc,  such  as  tuberculosis,  osteoarthritis,  Charcot's  disease,  and 
unopposed  action  of  muscles  in  paralysis.  Those  occurring  in  the  course  of 
fevers  (Fig.  216)  are  due  to  distention  of  the  joint,  and  arc  most  frequent 
at  the  hip,  owing  to  habitual  flexion  of  the  thighs  in  bed, 
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Traumatic  dislocations,  like  fractures,  may  be  simple  (closed),  cmnpound 
(open),  comptek.  iiuomplek  (subluxation),  or  complicated  (associated  with  in- 
jury of  the  soft  p>arls,  vessels,  nerves,  or  viscera).  A  jraclure-dislocaticm  is  one 
associated  with  a  fracture  entering  the  joint  (Fig.  208). 

The  causes  of  traumatic  dislocations  are  predisposing  and  exciting.  The 
predisposing  censes  are  powerful  muscular  development,  thus  dklocations 
arc  more  frequent  in  males  and  in  middle  life;  occupations  which  demand  hard 
labor  and  exposure  to  injury;  structirre  and  situation  of  the  joint,  e.g.,  the 
shoulder,  which  is  a  ball  and  socket  joint  and  expHjsed  to  many  injuries;  and 
diseases  or  previous  injuries  of  joints  which  relax  the  ligaments  or  markedly 
alter  the  axis  of  the  limb.  The  exciting  causes  are  external  violence  (direct,  or 
more  commonly,  indirect)  and  muscular  action. 

The  pathology  consists  of  a  tearing  of  the  ligaments  and  frequently  of 
the  soft  structures  around  the  joint,  owing  to  the  displacement  of  the  articu- 


Kic.  }|6.     l>i«liication  of  hip  in  typhoid  fever,  ami  Urge  bed  sore.  (I'cnn«ylvanij  Hotpllal. 


laiing  surfaces;  effusion  of  blood  into  and  about  the  joint;  contusion  of  the 
synovial  membrane  and  articular  cartilages;  and  occasionally  fracture,  or 
compression  or  rupture  of  im|X)rtant  nerves,  vessels,  or  viscera.  If  the  dis- 
location is  reduced,  the  subsequent  traumatic  inflammation  subsides  with 
or  without  adhesions.  If  the  torn  ligaments  are  not  fully  rejiaired,  there 
is  a  predisposition  to  the  recurrence  of  the  dislocation.  In  an  unreduced 
dislocation  the  organization  of  the  effused  blood  and  exudate  fills  the  normal 
articular  cavity  with  fibrous  tissue  and  fixes  the  head  in  its  new  situation, 
where,  if  persistent  movements  are  made,  it  may  form  a  pseudwirthrosis.  The 
displaced  head  becomes  more  or  less  deformed,  and  wears  a  hollow  in  tht  Vy-Wit 
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on  which  it  rests.    The  surrounding  muscles  atrophy,  and  are  altered  in  length 
to  accommodate  themselves  to  the  new  position  of  the  limb. 

The  symptoms  are  pain,  swelling,  ecchymosis,  rigitiity  of  the  muscles,  loss 
of  function,  and  deformity,  as  evidenced  by  the  alteration  in  the  axis  and 
length  of  the  limb,  by  the  disturbed  relations  of  the  bony  prominences  about  the 
joint,  and  by  feeling  or  seeing,  with  or  without  the  X-ray,  the  empty  articular 
cavity  and  the  displaced  bone  in  its  new  situation. 

The  treatment  is  reduction  at  the  earliest  possible  ]>eriod  by  manipulation 
or  extension .  with  or  without  anesthesia,  according  to  the  difficulties  encountered. 
XtanipultUion  consists  in  such  movements  of  Ihc  limb  as  will  cause  the  dislo- 
cated bone  to  reenter  the  joint  by  the  path  thniugh  the  torn  capsule  which  il 
has  already  traversed,  hence  it  should  be  employed  whenever  possible,  be- 
cause but  little  additional  injury  is  inflicted  ufxm  the  tissues.  Extension,  or 
more  commonly  extension  and  countercxlension,  are  used  to  draw  the  dis- 
located bone  into  place  despite  the  resistance  of  muscles  and  other  structures 
Kxlension  is  made  by  the  hands  of  the  surgeon,  by  a  broad  band  fastened 
alx>ul  the  extremity  in  a  clove-hitch  (Fig.  217)  and  passed  around  the  waist 
or  shoulders  of  the  surge<in,  or,  much  more  rarely,  by  com- 
pound pulleys.  Countercxlension  is  obtained  by  the  hands  of 
an  assistant,  by  a  broad  band,  or  by  the  knee  or  the  foot  of  the 
surgeon.  The  application  of  great  force,  however,  is  very 
dangerous,  and  if  sufficient  relaxation  cannot  be  obtained 
with  ether,  reduction  through  an  incision  should  be  employed. 
The  bone  usually  gi>cs  back  into  place  with  an  audible  snap. 
After  reduction  the  joint  is  immobilized  until  the  laceration  in  the  capsule  has 
healed.  During  the  first  twenty-four  hours  compression  with  a  bandage  and 
the  ap|)lication  of  evaporating  lotions  or  an  ice  bag  ser\'e  to  limit  the  swelling. 
Subsequently  absor{)tion  is  hastened  by  massage,  heat,  and  liniments,  and  at 
the  end  of  from  ten  days  to  two  weeks  passive  motions  are  begun. 

Compoimd  dislocations  are  very  grave  injuries,  which  require  disinfection 
of  the  surrounding  soft  parts,  copious  irrigation  of  the  joint  with  hot  salt  stilu- 
tion,  and  as  a  rule  free  drainage.  The  suf>ervention  of  sepsis  may  necessitate 
resection  or  amputation.  The  treatment  of  fracture  near  a  dislocated  joint 
has  already  been  discussed. 

Old  tmreduced  dislocations  are  difhcult  to  treat  owing  to  the  firm  adhesions 
which  anchor  the  bone  in  its  new  position.  There  is  no  fixed  rule  as  to  the 
time  when  re'<luction  shotdd  no  longer  be  attempted,  as  a-placcmenl  may  be 
effected  sometimes  after  a  number  of  months  have  elapsed.  A  general 
rule  is  to  attempt  reduction  under  anesthesia  without  the  use  of  too  great 
force,  as  such  may  seriously  injure  important  vessels  or  nerves,  or  resuh  in 
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fracture;  if  reduction  is  not  successful  and  the  limb  is  incapacitated  l>v  pain 
or  marited  limitation  of  motion,  the  joint  should  be  ojycned  and  the  bone 
replaced,  or  in  some  cases  the  head  of  the  bone  excised.  In  joints  in  which 
bloodless  reduction  has  not  been  successful,  but  in  which  there  is  fair  motion 
and  little  or  no  pain,  operation  should  not  be  undertaken,  since  persistent 
movements  may  result  in  a  fairly  useful  pseudarthrosis. 
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The  lower  jaw  may  be  dislocated  upwards,  the  condyle  entering  the  cranial 
cavity,  or  backwards;  but  these  are  extermely  rare  and  the  usual  ilisplacement 
is  forwards,  either  one  or  much  more  commf)nly  both  sides  being  affected. 
The  condyles  [mss  forward  over  the  emincntia  articularis  into  the  zygomatic 
fossa..as  ihe  result  of  blows  on  the  chin,  or  contraction  of  the  external  pteryg- 
oids when  the  moulh  is  opened  in  yawning,  vomiting,  trying  to  take  a  big  bite, 
etc. 

The  symptoms  are  an  open  moulh  which  cannot  be  dosed,  and  projection 
of  ihe  lower  jaw  forwards.  There  are  drooling  of  saliva  and  some  interference 
with  sjieech  and  swallowing.  The  condyles  may  be  fell  anteriorly  and  Ihcrc 
is  an  abnormal  depression  in  front  of  the  tragus.  In  the  unilateral  variety 
the  symptoms  are  less  pronounced  and  the  chin  passes  towards  the  sound  side. 

The  treatment  is  pressure  downwards  and  backwards  on  the  last  lower  molar 
teeth  with  the  thumbs,  protected  by  bandages,  while  the  chin  is  elevated  with  the 
fingers.  The  mouth  should  be  kept  shut  by  a  Barton  bandage  for  a  few  days, 
lifter  which  the  palienl  should  be  cautioned  against  opening  the  mouth  too 
widely.     In  old  (a.ses  excision  of  the  condyle  may  be  inilicated. 

The  sternal  end  of  the  clavicle  may  be  dislocated  forward,  backward, 
or  upward. 

Forward  dislocation  is  caused  by  violcna-  which  i>ushes  or  pulls  the  shoul- 
der backwards.  The  end  of  the  bone  passes  to  ihc  front  of  the  sternum,  the 
acromion  priKess  is  nearer  the  middle  line,  and  tlic  clavicular  head  of  the 
stemomastoid  is  unduly  pamiinent.  Reduction  is  effected  by  pulling  the 
shoulders  backwards  while  the  knee  is  placed  lietwecn  the  scapulx  and  pressure 
is  made  u|)on  the  displaced  bone.  A  pad  is  fixed  over  the  joint  by  adhesive 
plaster  and  the  shoulders  are  pulled  backwards  by  a  posterior  6gurc-of-8  ban- 
d.ige;  recumb<-ncy  is  a  great  aid  lo  the  maintenance  of  reduction.  The  dress- 
ing should  be  worn  for  one  month,  and  even  then  some  degree  of  displacc- 
mc*nt  is  likely  to  remain. 

Backward  dislocation  is  rare,  and  is  caused  by  direct  violence,  or  by  a  forc- 
ing of  the  shoulder  forwards  and  inwards.    Tlie  headuf  the  bone  lies  behind  the 
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stemum,  a  depression  exists  over  the  joint,  the  acromion  is  nearer  the  middle 
line,  movements  of  the  head  and  neck  are  painful  or  impossible,  and  occasion- 
ally there  is  dyspnea,  dysphapa,  or  congestion  of  the  head,  from  pressure  upon 
the  trachea,  esophagus,  or  blood  vessels.  Reduction  and  treatment  are  the 
same  as  those  for  forward  dislocation,  except  thai  pressure  is  not  made  on  the 
head  of  the  displaced  bone.  If  reduction  cannot  be  promptly  made  in  cases 
with  serious  pressure  symptoms,  the  head  of  the  bone  may  be  excised,  or  wired 
in  place. 

Upward  dislocation  is  very  rare,  and  is  caused  by  violent  depression  of  the 
shoulder.  The  head  of  the  bone  may  be  fell  in  its  new  situation,  where  it 
may  press  upon  the  esophagus  or  trachea.  The  shoulder  falls  downwards 
and  inwards.  The  bone  is  rejjlaced  by  pressing  the  elbow  inwards  over  a  jiad 
in  the  axilla,  while  downward  pressure  is  made  on  the  head  of  the  bone. 
The  limb  is  bandaged  to  the  side  in  this  position  for  several  weeks.         • 

The  acromial  end  of  the  clavicle  may  be  dislocated  downwards,  but  the 
usual  displacement  is  upwards.  The  cause  is  violence  to  the  shoulder.  In  dislo- 
cation upwards  the  outer  end  of  the  clavicle  is  prominent,  the  shoulder  passes 
ilownwards  and  inward.s,  and  its  movements  arc  limite<l.  Dislocation  down- 
wards causes  a  depression  over  the  joint  and  a  prominence  of  the  acromion, 
The  shoulders  should  be  pulled  backwards,  and  pressure  made  up<in  the 
outer  end  of  the  clavicle  or  Ujxm  the  acromion  according  to  the  displacement. 
.\  bandage  or  strap  is  then  passed  over  the  shoulder  and  under  the  elbow, 
and  held  in  place  by  a  band  p.^ssing  around  the  chest.  Some  deformity  is 
very  apt  to  persist. 

Dislocation  of  the  lower  end  of  the  scapula  (see  scapulum  alatum). 

Dislocation  of  the  shoulder  is  the  most  frequent  of  all  dislocations,  owing 
to  the  exposed  ]x)sition  and  great  mobihty  of  the  joint,  and  the  dispro|xirli<)n 
between  the  head  of  the  humerus  and  the  depth  of  the  glenoid  cavity.  The 
usual  cause  is  a  fall  upon  the  outstretched  hand  or  elbow,  although  direct  vio- 
lence or  muscular  action  also  may  be  responsible  for  this  injury.  As  a  rule 
the  head  of  the  bone  is  forced  through  the  weakest  portion  of  the  eajtsule, 
i.e.,  the  lower  and  inner  part,  into  the  axilla;  it  remains  in  this  situation 
(subglenoid),  or,  as  the  result  of  mu5<;ular  action  or  the  direction  of  the  force, 
paases  backwards  and  downwards  beneath  the  spine  of  the  scapula  (ii/ii^'w- 
mis),  forwards  and  upwards  beneath  the  clavicle  (i«i>WiH'ic«/(jr),  or  most  com- 
monly (thrte-fourtlis  of  all  the  cases)  forwards  and  downwards  beneath  the 
coracoid  process  {subcorafvid).  The  subclavicular,  subcotacoid,  and  sub- 
spinous dislocations  may,  however,  be  primary,  i.e.,  the  head  of  the  bone  may 
pass  directly  to  its  new  situation  without  first  entering  the  axilla.  Two  other 
forms,  which  are  very  rare,  may  be  mentioned,  viz.,  the  supracoracoid,  in 
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which  the  head  of  the  humerus  passes  above  the  coracoid  and  usually  frac- 
lures  it  or  the  acromion  process,  and  luxotio  rrecta,  in  which  the  head  of  the 
bone  lies  in  the  axilla,  but  the  humerus  projects  upwards  against  the  head 
of  the  jjatient. 

The  symptoms  of  all  varieties  of  dislocation  of  the  shoulder  arc  (i)  pain, 
swelling,  rigidity,  ccchymosis,  and  loss  of  function;  (a)  flattening  of  the  shoulder 
and  prominence  of  the  acromion  process  (Fig.  218),  so  that  a  ruler  can  be 
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made  to  touch  the  acromion  process  and  the  external  condyle  at  the  same 
time;  (3)  a  hard  swelling  in  the  situation  abnormally  occupied  by  the  head  of 
the  bone;  (4)  Dugas'  sign,  i.e.,  projection  of  the  elbow  from  the  side  when  the 
hand  is  on  the  opposite  shoulder,  and  inability  to  place  the  han<l  on  the  opposite 
shoulder  when  the  ellww  is  force<l  against  the  side  (this  may  be  absent  in  some 
subconicoid  dislocations);  (5)  increase  in  the  vertical  measurement  an.>und  the 
Axillji  (Cnllaway's  sign)  with  lowering  of  one  of  the  axillary^folds  (Hn,-anl's 
sign);  and  (6)  dis[i|acemcnt  as  shown  by  the  X-ray.  The  variety  ofjlislo- 
cation  may  be  diagnostirated  by  the  situation  of  the  head  of  the  bone;  by  , 
»3 
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the  axis  of  the  limb,  tlio  ellx)W  projeclinf;  from  the  side  in  all  instances,  but 
decidedly  backwards  in  the  subcoracoid  and  subclavicular  forms,  slightly 
backwards  in  the  subglenoid,  and  forwards  in  the  subspinous;  by  the  length 
of  the  limb,  which  is  lessened  in  the  subclavicular,  increased  very  little  if  at 
all  in  the  subcoracoid,  slightly  increased  in  the  subspinous,  and  decidedly 
increased  in  the  subglenoid;  and  by  the  X-ray.  Rupture  or  compression  of 
the  axillarj-  vessels  or  brachial  plexus  may  occur.  Subluxation  of  the  shoulder 
is  a  condition  in  which  the  head  of  the  bone  passes  forwards,  owing  to  rup- 
ture or  displacement  of  the  long  head  of  the  biceps. 

The  treatment  is  reduction  by  manipulation  or  extension,  employing 
ether  if  much  difiiculty  is  encountered.  Kocfur's  method  is  useful  in  forward 
dislocations.  The  elbow  is  flexed  to  a  right  angle  and  pressed  to  the  side. 
External  rotation  is  then  performed  by  carrying  the  forearm  outwards  until 
it  is  at  a  right  angle  with  the  body.  If  this  does  not  cause  reduction,  the  ellx)w 
is  drawn  towards  the  median  line,  and  finally  internal  rotation  is  performed 
by  placing  the  hand  on  the  sound  shoulder.  External  rotation  relaxes  the  pos- 
terior untom  portion  of  the  capsule,  which  lies  across  the  glenoid  cavity,  and 
causes  the  opening  in  the  capsule  to  gap.  WTien  the  elbow  is  carried  forward,  the 
cafjsule  above  the  rent  is  relaxed,  and  the  lower  margin  of  the  opening  acts  as  a 
taut  band  which  directs  the  head  of  the  bone  into  the  glenoid  cavity.  The 
method  should  not  be  used  if  there  is  great  resistance  to  external  rotation,  as  in 
such  instances  the  neck  of  the  bone  may  be  broken.  In  Smith's  methed,  for 
anterior  dislocation,  the  surgeon  stands  in  front  of  the  patient  and,  if  the  left 
humerus  is  dislocated,  grasps  the  shoulder  with  hb  left  hand,  the  fingers 
resting  on  the  scapula  and  the  thumb  on  the  head  of  the  bone.  With  the 
right  hand  the  elbow  is  abducted  to  a  right  angle,  extended,  everted,  and 
carried  towards  the  sternum  while  pressure  is  made  on  the  head  of  the  bone. 
For  the  right  shoulder  the  position  of  the  surgeon's  hands  is  reversed.  In 
subspinous  dislocation  the  surgeon  stands  behind  the  patient  and  in  a  similar 
manner  abducts  and  extends  the  arm;  external  rotation  is  then  performed, 
and  the  elbow  carried  towards  the  spine  while  the  thumb  presses  the  bone  for- 
wards into  the  glenoid  cavity.  RUjUI,  if  the  left  shoulder  is  dislocated  for 
instance,  .stands  on  the  right  side  of  the  patient,  grasps  the  left  wrist,  and  makes 
a  short  strong  pull  towards  the  right  side  of  the  pelvis.  In  reduction  by 
exttnuion  the  patient  lies  down,  and  the  arm  is  pulled  directly  outwards  while 
countercxtcnsion  is  made  by  placing  the  unshoed  foot  against  the  chest  close 
to  the  head  of  the  Ixmc.  If  this  fails,  the  arm  is  carried  downwards  while 
the  fool  is  usc<l  as  a  fulcrum  to  drive  the  head  of  the  Ixmc  into  place.  Some 
surgeons  make  the  extension  downwards,  others  place  the  fool  over  the  acro- 
mion and  pull  the  arm  above  the  head.     Cooper's  method  consists  in  placing 
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the  knee  in  the  axilla  of  a  sitting  patient  and  forcing  the  elbow  to  the  side. 
In  all  methods  of  extension,  and  partiailarly  in  the  vertical  form,  there  is 
danger  of  injury  to  the  axillary  ner\'es  or  vessels.  After  reduction  the  joint 
should  be  immobilized  for  a  week  or  ten  days  by  a  Vclpeau  bandage. 

Dislocations  of  the  elbow  are  most  frequent  in  children,  and  are  caused  by 
direct  or  indirect  violence.  In  dislocation  of  both  bones  of  the  forearm 
the  displacement  may  be  backwards,  forwards,  or  lateral. 

Dislocation  of  both  bones  backwards  is  the  most  frequent  variety.  The 
coronoid  pnicess  lodges  in  the  olecranon  fossa,  the  forearm  being  flexed,  mid- 
way between  pronation  and  supination,  and  shortened.  Occasionally  the  cor- 
onoid process  is  broken  (mobility  and  crepitus).  The  lower  end  of  the  hum- 
erus displaces  the  artery  and  soft  tissues  forwards,  and  projects  at  or  below 
the  crease  of  the  elbow;  the  upper  ends  of  the  bones  of  the  forearm  form  a 
projection  posteriorly,  and  the  relations  between  the  olecranon  and  condyles 
are  markedly  altered.  For  diagnosis  sec  fractures  about  the  elbow.  The 
tnatmcnl  is  reduction  by  strong  traction,  and  flexion  of  the  forearm  across  the 
knee,  which  is  placed  in  the  bend  of  the  elbow  while  the  patient  is  in  the 
sitting  position  (Cooper's  method).  The  arm  is  placed  in  the  Jones  position 
for  a  week  or  ten  days. 

Dislocation  of  both  bones  forwards  selilom  occurs  without  fracture  of 
the  olecranon.  The  forearm  is  lengthened  and  Bexed,  and  the  normal  prom- 
inence of  the  olecranon  is  absent.  The  treatment  is  pressure  downwards  on 
the  bones  of  the  forearm  by  the  knee  in  the  bend  of  the  elbow,  the  forearm 
being  drawn  upon  and  flexed  by  one  hand,  while  the  other  makes  forward 
traction  on  the  humerus.  The  arm  is  then  dressed  in  the  Jones  position  for  a 
week  or  ten  days. 

Lateral  dislocation  of  both  bones,  cither  outwards  or  inwards,  is  infre- 
quent and  usually  incomplete.  In  either  instance  the  forearm  is  flexed  and 
fixed,  and  the  joint  widened;  the  form  of  displacement  is  determined  by 
studying  the  relations  of  the  bony  landmarks  about  the  elbow.  Reduction  is 
made  by  traction  on  tlie  forearm,  the  upper  end  of  which  is  pushed  inwards  or 
outwards  according  to  the  form  of  dislocation.  The  arm  should  be  placed  in 
the  Jones  position  for  a  week  or  ten  days. 

Dislocation  of  the  tilna  alone  is  rare,  and  can  occur  only  in  a  backward 
direction;  the  forearm  is  flexed,  fixed,  and  pronalcd.  and  the  olecranon  is 
unduly  prominent.  The  treatment  is  the  same  as  that  for  dislocation  of  both 
bones  nf  the  forearm  backwards. 

Dislocation  of  the  radius  alone  may  be  forwards,  backwards,  or  out- 
WBrd.s. 

Forward  dislocation  is  the  usual  variety;  it  results  from  a  fall  on  the  ban<l 
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when  the  forearm  is  pronated  and  extended,  or  from  direct  violence  to  the 
posterior  fiart  of  the  joint.  Tlic  forearm  is  midway  between  pronation  and 
supination. and  cannot  be  flexed  beyond  a  right  angle,  as  the  head  of  the  bone 
strikes  the  lower  end  of  the  humerus.  The  head  can  be  felt  rotating  beneath 
the  skin,  and  a  depression  is  noticed  posteriorly  beneath  the  external  condyle. 
Reduction  is  the  same  as  that  for  dislocation  of  both  bones  forwards.  The 
arm  should  be  kept  in  the  Jones  fKisilion  for  several  weeks,  as  deformity  is 
likely  to  recur  owing  to  rupture  of  the  orbicular  ligament. 

Backward  dislocation  is  rare,  and  is  caused  by  a  fall  on  the  hand,  or  a  blow 
on  the  head  of  the  bone  from  the  front.  The  forearm  is  flexed,  fixed,  and 
pronated,  and  the  head  of  the  bone  can  be  felt  rotating  behind  the  external 
condyle.  Reduction  is  the  same  as  that  for  both  bones  backwards,  the  arm 
being  fixed  in  the  Jones  position  for  several  weeks,  although  recurrence  of  the 
deformity  is  not  as  menacing  to  the  function  of  the  elbow  as  in  the  preceding 
dislocation. 

Outward  dislocation  is  very  rare.  The  head  of  the  bone  may  be  felt  exter- 
nal to  the  outer  condyle;  it  is  reduced  by  extension  and  direct  pressure,  and  the 
forearm  is  dressed  in  flexion. 

Dislocation  of  the  radius  forwards  and  ulna  backwards  is  exceedingly 
rare,  and  causes  great  defdrniily  an<l  impiiimicnl  i>f  funclinn. 

Subluxation  of  the  head  of  the  radius  occurs  in  children  as  the  result  of  a 
forcible  pull  on  the  forearm.  The  head  of  the  bone  is  displaced  downward 
and  a  fold  of  the  orbicular  ligament  Ix-comes  pinched  in  the  joint.  The 
forearm  is  flcxe<l.  |)ronalcd,  and  |xiwcrless.  antl  pain  and  tenderness,  increased 
by  supinatiim.  exist  over  the  head  of  the  radius.  The  forearm  should  be 
forcibly  supinated  and  then  tle.xed.  and  the  elbow  immobilize*!  for  a  few  days. 

Dislocation  of  the  wrist  is  rare,  but  may  follow  a  fall  on  the  hand  or  direct 
violence.  The  displacement  may  be  backwards  or  forwards;  the  deformity 
of  the  former  resembles  Colles'  fracture,  but  the  styloid  pmcesses  of  the  ulna 
and  radius  project  beneath  the  skin  on  the  flexor  side  of  the  wrist,  and  their 
relations  to  each  other  are  not  disturbed.  In  forward  dislocation  the  deform- 
ity is  reversed.  Reduction  is  effected  by  traction  on  the  hand  and  pressure 
over  the  deformity,  and  the  wrist  is  immobilized  on  a  Bond's  splint  for  two 
weeks. 

Dislocation  of  the  lower  end  of  the  ulna  fonvards,  or  more  commonly 
backwards,  occasionally  occurs  in  twists  of  the  forearm;  the  deformity  is 
readily  detected,  and  easily  reduced  by  extension  and  pressure.  The  forearm 
and  hand  should  be  splinted  for  several  weeks. 

Dislocation  of  the  carpal  bones  is  uncommon  ajiart  from  crushes.  It  is 
possible  for  the  second  row  of  bones  to  be  dislocated  backwards  or  forwards 
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from  the  first,  or  for  any  one  of  llic  carpal  l>oncslobe  individually  ilislncaleil. 
The  most  frequent  injury  is  anterior  dislocation  of  the  semilunar,  a  styn  of 
silver-fork  deformity  resulting,  owing  to  the  prominence  of  the  os  magnum,  and 
the  depression  just  above  it  caused  by  the  forward  displacement  of  the  semi- 
lunar, which  is  felt  under  the  (Icxor  tendons  of  the  wrist.  The  relations  between 
the  styloid  processes  and  the  radius  are  unaltered,  although  the  distance  from 
the  radial  styloid  to  the  base  of  the  first  metacarpal  is  lessenetl.  Reduction 
may  be  effected  by  hyperextcnsion,  then  hy|x;rflexion  over  the  thumbs  of 
an  assistant,  which  press  on  the  semilunar  (Codman  and  Chase).  E.xcision 
of  any  of  the  bones  may  l)e  demanded  in  irreducible  dislocations 

Dislocations  of  the  metacarpal  bones,  i.e.,  at  the  carpo-metacarpal  joint, 
are  infrequent.  The  metacar(.ial  bone  of  the  thumb  is  the  one  most  frequently 
displaced,  the  cause  being  |X)werful  flexion  or  direct  violence.  The  base  of 
the  bone  forms  a  |)osterior  prominence,  which 
is  easily  reduced  but  hard  to  keep  in  place.  .\n 
adhesive  strap  should  be  put  over  the  joint,  and 
the  thumb  fixed  in  abduction  on  a  palmar  splint 
for  two  weeks  or  longer. 

Dislocations  of  the  metacarpo-phalangeal 
joints,  excepting  that  of  the  thumb,  are  infre- 
quent. Forward  dislocations  are  readily  recog- 
nized and  easily  reduced.  Backward  disloca- 
tion of  the  thumb  or  of  any  of  the  fingers  is 
often  difficult  to  reduce,  and  the  treatment  of 
that  of  the  thumb  will  serve  as  a  guide  for  the 
treatment  of  that  of  any  of  the  fingers.  There 
ari-  three  forms  of  backward  dislocation  of  the 
thumb.  The  incumpldf  some  persons  are  able  to  produce  at  will  by  hyperex- 
tending  the  thumb  until  it  forms  an  obtuse  or  even  a  right  angle  with  the 
metacarpal  bone.  The  complele  is  caused  by  forced  extension,  the  first  phalanx 
projecting  backwards  at  a  right  angle,  the  terminal  phalanx  being  lle.xed,  and 
the  head  of  the  metacarpal  bone  forming  a  prominence  anteriorly  (Fig.  219). 
The  anterior  ligament  is  bccrated,  and  with  the  sesamoid  bones  is  pulled  up 
on  the  posterior  surface  of  the  head  of  the  metacarpal  bone,  the  long  flexor 
tendon  slipping  to  the  inner  or  the  outer  side.  The  complex  jorm  may  be 
caused  by  flexion  of  the  thumb  in  attempts  to  reduce  the  complete  form.  The 
thumb  is  jKirallel  with,  but  posterior  to.  the  mctarar^Kil  bone. 

Kfduction  consists  in  increasing  the  extension,  making  strong  traction, 
pushing  the  base  of  the  thumb  downwards,  then  pressing  on  the  head  of  the 
metar»r|ial  bone  and  flexing  the  thumb.     If  this  is  unsucc-essful.  ak&  It.  c>(.v«v 
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is,  a  palmar  incision  should  be  made  over  the  head  of  the  metacarpal  bone 
and  the  ligament  nicked  between  the  sesamoid  bones,  when  replacement  wiU 
be  easy.    A  splint  should  be  used  for  at  least  tha-e  weeks. 

Dislocations  of  the  phalanges  may  be  backwards,  forwards,  or  latcfal. 
Deformity  is  obvious  and  reduction  usually  easy.  In  difficult  cases  a  firmer 
grasp  on  the  finger  can  be  secured  by  the  Levis  apparatus  (Figs.  220,  221). 
The  fingers  should  be  splinted  for  one  week. 

Dislocations  of  the  ribs,  costal  cartilages,  sternum,  and  pelvis  are 
ver>'  rare,  and  give  the  same  signs  and  require  the  same  treatment  as  fractures. 

Dislocations  of  the  hip  are  comparatively  infrequent  owing  to  the  great 
strength  of  the  joint.  The  cause  is  never  direct  violence,  but  always  force 
transmitted  from  the  feet  or  knees.'or  from  the  back  when  the  hips  are  flexed. 
After  the  fortieth  or  fiftieth  year  dislocation  is  very  rare  owing  to  the  fragility 
of  the  neck  of  the  femur,  which  predisposes  to  fracture.    The  upper  portion  of 
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the  hip  joint  is  formed  by  the  rim  of  the  acetabulum;  the  capsule  is  markedly 
strengthened  in  front  by  the  iliofemoral  or  Y-ligamcnt  and  to  a  lesser  degree 
by  the  pubofemoral  ligament,  while  posteriorly  it  is  reinforced  by  the  ischio- 
femoral ligament;  hence  the  weakest  portion  of  the  joint  is  below,  and  it  is 
through  this  part  of  the  capsule  that  the  head  of  the  bone  usually  passes  when 
dislocated,  thence  [>assing  forwards  or  backwards  according  to  the  presence  of 
abduction  or  adduction  at  the  time  of  the  accident.  The  innominate  bone  is 
made  of  two  planes,  the  ilio-ischiatic  and  the  pubo-ischiatic,  which  meet  and 
fonn  a  right  angle  at  a  Une  drawn  from  the  anterior  superior  spine  of  the  ilium, 
through  the  acetabulum,  to  the  tuberosity  of  the  ischium.  When  the  head  of 
the  femur  escapes  through  the  lower  portion  of  the  cajwule,  it  slides  off  this  angle 
upon  one  or  the  other  of  these  planes,  according  to  the  direction  of  the  force; 
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hence  all  dislocations  of  the  hip  are  either  inward  {jorward)  upon  the  pubo- 
ischiatic  plane  or  oulward  {backward,  or  dorsal)  upon  the  ilio-ischiatic  plane. 
The  head  may  lie  upon  any  portion  of  either  of  these  planes  within  a  circle 
whose  radius  is  the  untom  portion  of  the  capsule;  con.sequently  Allis,  to  whom 
belongs  the  credit  for  working  out  this  problem,  subdivides  the  inward  dis- 
locations into  the  (a)  high  (pubic  and  subspinous  of  other  writers),  (b)  middle 
(thyroid  of  others),  (c)  low  (perineal  of  others),  and  (d)  reversed;  and  he  divides 
ihe  outward  or  dorsal  into  the  (a)  high  (on  dorsum  of  ilium),  (b)  low  (sciatic 
or  dorsal  below  the  tendon  of  others),  and  (c)  reversed  (everted  dorsal,  anterior 
oblique,  and  supraspinous  of  Bigelow).  In  three  fourths  of  the  cases  the  dis- 
location is  outwards,  and  in  two- thirds  of  these  it  is  high,  i.e.,  upon  the  dorsum 
of  the  ilium;  of  the  inward  dislocations  the  middle  (into  the  thyroid  foramen) 
is  the  most  frequent.  Some  writers  state  that  the  head  of  the  bone  may  be 
pushed  through  the  ca(>sule,  e.g.,  by  force  applied  to  the  knee  when  the  thigh 
is  flexed  and  adducted,  directly  onto  the  dorsum  of  the  ilium,  but  Allis  explains 
all  cases  by  leverage;  thus  outward  dislocations  are  caused  by  flexion,  adduc- 
tion, and  inward  rotation  of  the  thigh,  which  pry  the  head  out  of  place  by  the 
fulcrum  action  of  the  iliofemoral  ligament,  which  passes  across  the  front  of 
the  neck  of  the  bone;  inward  dislocations  arc  caused  by  abduction,  the  head 
of  lh«  bone  being  forced  out  of  the  socket  by  the  great  trochanter  impinging 
against  the  rim  of  the  acetabulum,  which  acts  as  the  fulcrum.  The  liganii/nlum 
teres  is  of  course  ruptured.  If  the  tear  in  the  capsule  is  close  to  the  femur. 
its  infolding  may  offer  an  obstacle  to  redudioii.  The  Y-ligament  is  rarely 
ruptured;  tearing  of  its  outer  branch  permits  the  femur  to  rotate  externally 
and  results  in  reversed  (everted  dorsal)  dislocations.  If  the  entire  ligament 
is  ruptured,  the  head  of  the  bone  will  be  freely  movable  instead  of  fixed.  The 
muscles  about  the  joint  are  contused  or  lacerated  to  a  greater  or  lesser  degree. 
Rupture  of  the  obturator  intemus  allows  the  head  of  the  bone  to  ascend  and 
become  high  dorsal;  if  the  muscle  remains  intact,  the  low  dorsal  (dorsal 
below  the  tendon)  will  likely  ensue.  It  is  possible,  however,  for  the  head  to 
leave  the  joint  above  the  tendon  of  this  muscle,  <>r  leaving  it  lower  down  to 

I  ascend  in  front  of  the  tendon.    The  sciatic  nerve  may  be  contused,  comprvssed, 
or  lacerated,  but  the  femoral  vessels  are  very  rarely  injured. 

In  dorsal  or  outward  dislocation  the  thigh  is  flexed,  adducted,  rotated  in- 
ternally, and  shortened,  while  the  trochanter  is  above  Nflaton's  line  and  farther 
away  from  the  median  line  of  the  body,  so  that  the  hip  appears  broadened 
and  flattened.  A  depression  exists  over  the  front  of  the  joint  and  the  head 
of  the  bone  can  be  felt  posteriorly.    The  knee  is  flexed  and  the  heel  rai.scd. 

!  Passive  movement  is  possible  only  in  the  direction  of  deformity,  and  indeed 
the  affected  limb  can  be  flexed  to  a  right  angle  with  tV\c\>o«.Vj  V\\Wis.V\s»«viasvt 
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the  knee.  If  both  knees  are  flexed  while  the  thighs  are  vertical,  the  patient 
lying  down,  the  foot  on  the  affected  side  touches  the  bed.  In  the  high  dorsal 
(Fig.  J22)  these  signs  are  all  marked,  in  the  low  dorsal  they  are  less  in  evi- 
dence; e.g.,  in  the  former  there  is  two  or  three  inches  shortening,  the  axis  of 
the  affected  thigh  jiasscs  through  the  lower  third  of  the  sound  thigh,  the 
f<K)t  passes  over  ilie  sound  ankle;  in  the  latter  the  shortening  is  an  inch  or 
less,  the  axis  of  the  femur  passes  through  the  sound 
knee,  the  foot  crosses  the  great  toe  of  the  sound 
side.  In  the  reversed  dorsal  the  lower  limb  is 
rotated  externally  instead  of  internally,  owing  in 
tearing  of  the  outer  branch  of  the  Y-ligamcnt. 
For  diagnosis  from  fractures  see  p.  321. 

Reduction  should  be  performed  under  ether 
with  the  patient  lying  on  the  back.  Bigclow's 
method  consists  in  flexion  of  the  leg  on  the  thigh 
and  the  thigh  on  ihe  abdomen,  adduction,  inversion, 
strong  traction  upwards,  and  external  circumduc- 
tion, i.e.,  the  knee  is  swept  upwards  towards  the 
opposite  shoulder,  then  towards  the  shoulder  of 
the  same  side,  and  finally  downward  with  tl^e  limb 
in  extension  (Fig.  223).  As  there  is  some  danger 
of  hooking  up  the  sciatic  nerve  by  the  head  of 
femur  in  this  method.  Allis  fle.xes  the  thigh,  per- 
forms internal  rotation  by  carrying  the  foot  out- 
wards, draws  the  thigh  upwards  to  lift  the  head 
to  the  level  of  the  acetabulum,  and  has  an  assistant 
push  inwards  on  the  head  as  the  thigh  is  rotated 
externally  and  extended.  In  this  method  it  is  nec- 
essary to  fix  the  pelvis  firmly  to  the  floor  by  straps 
or  by  the  hands  of  an  assistant.  Reduction  by 
extetision  is  made  by  traction  in  the  axis  of  the  dis- 
(ilaced  thigh  while  pressure  is  made  over  the  great 
trochanter.  Extension  by  pulleys  destined  to  rup- 
ture the  Y-ligament  is  dangerous  and  should  never 
be  employed.  .After  reduction  the  patient  is  confined  to  bed  for  two  or  three 
weeks  with  the  legs  lied  together. 

Inward  or  forward  dislocations  are  characteriKed  by  flexion,  abduction, 
and  external  rotation  of  the  thigh.  The  hip  is  flattened,  the  trochanter  being 
nearer  the  median  line;  the  acetabular  cavity  is  empty ;  and  the  head  of  the  bono 
may  by  detected  in  its  new  fxisilion.     The  adduitor  muscles  are  prominent 
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aiid  the  knees  cannot  be  appniximaled.  In  the  high  ihjToid  dislocatiun,  i.e., 
u(3on  the  pubes  (Fig.  224),  flexion  is  less  marke<l,  but  cversion  is  greater  and 
the  limb  is  shortened  about  one  inch;  in  the  low  thyroid  (Fig.  225)  flexion  is 
greater  and  the  limb  is  lengthened  one  or  more  inches.  In  the  reversed 
thyroid  ejttemal  rotation  may  be  so  great  that  the  toes  point  directly  back- 
wards. 

In  the  reduction  of  inward  dislocations  Bigdow  advised  flexion  of  the  leg 
and  thigh  as  in  the  treatment  of  dorsal  dislocation,  then  abduction,  eversion, 
strong  traction  upwards,  and  internal  circumduction,  i.e.,  the  knee  is  swept 
upwards  towards  the  shoulder  of  the  same  side,  then  towards  the  opposite 
shoulder,  and  finally  downwards  with  the  limb  in  extension  (Fig.  226).  Allis, 
in  order  to  avoid  injury  to  the  sciatic  nerve,  flexes  and  abducts  the  thigh,  makes 
strong  traction  upwards,  and  adducts  while  an  assistant  pushes  on  the  head 
of  the  femur.  Reduction  by  exititsion  alone  is 
made  by  traction  in  the  axis  of  the  di.splaced 
thigh,  the  unshoed  foot  being  placed  in  the  g^oin 
counterextension.  After  reduction  the  sub- 
ucnt  treatment  is  the  same  as  in  the  dorsal 
variety. 

The  knee  may  be  dislocated  forward,  back- 
ward, inward,  or  outward,  and  these  may  be 
complete  or  incomplete,  the  symptoms  conse- 
quently varying  in  degree.  The  cause  is  violent 
force,  cither  direct  or  indirect. 

In  forward  dislocation  the  lower  end  of  the 
femur  passes  backwards  and  compressi;?  the 
popliteal  vessels,  and  the  tibia  is  displaced  for- 
ward. The  leg  is  shortened  und  extended, 
although  it  may  be  flexed;  in  the  former  case  the 
patella  is  loose.  Backward  dislocation  is  more  frequently  due  to  disease  of 
the  knee  joint  than  to  injury.  The  leg  is  shortened  and  usually  somewhat 
flexed,  and  compression  of  the  popliteal  vessels  or  nerves  is  generally  absent. 
Inward  and  outward  dislocations  are  usually  incomplete.  The  leg  is 
[mrlly  flexed  and  often  rotated,  but  not  shortened. 

Reduction  is  accomplished  by  traction  and  direct  pressure  while  the  leg  is 
extended  and  the  thigh  flexed.  The  knee  should  be  immobilized  on  a  splint 
for  three  weeks,  and  a  supiKirt  worn  for  some  time  longer. 

Dislocations  of  the  patella  are  due  to  muscular  action  or  direct  violence. 
An  insidious  outward  dislocation  may  be  caused  by  knock -knees  or  hydrar- 
thriHtis.     The  patella  may  Ix-  diskwiited  upwards,  downwards,  oat^w-tda.,  ■« 
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inwards,  or  it  may  be  rotated  on  its  perpendicular  or  horizontal  axis,  or  there 
may  be  a  combination  of  any  of  these  varieties. 

Dislocation  upwards  or  downwards  is  due  to  rupture  of  the  ligamen- 
tum  patcllx  or  the  quadrkeps  icndon.  and  is  to  be  treated  as  a  rupture  of  a 
tendon. 

Outward  dislocation  is  the  most  frequent  variety;  it  usually  occurs  when 
the  limb  is  extended,  as  in  flexion  the  patella  is  firmly  held  between  the  con- 
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dyles  of  the  femur.  The  patella  lies  upon  the  anterior  or  outer  surface  of  the 
external  condyle,  according  to  whether  the  dislocation  is  incomplete  or  com- 
plete; in  the  former  the  outer  edge  projects  forward,  in  the  latter  the 
inner  border  presents  in  front.  The  leg  is  extended,  the  knee  broadened, 
and  the  intercondyloid  notch  perceptible.  Reduction  is  made  by  pressure 
inwards  on  the  outer  margin  of  the  ]>atella  while  the  thigh  is  flexed  and  the 
leg  extended  to  relax  the  quadriceps.  Incision  is  needed  in  some  cases.  The 
I  knee  should  be  immobilized  for  several  weeks. 


DISLOCATION    OF   THE   CARTILAGES   OF  THE   KNEE. 

Inward  dislocation  is  rare;  the  signs  and  the  treatment  are  tiie  reverse 
of  those  of  outwanl  dislocation. 

In  rotation  on  the  perpendicular  asds  (vertical  or  edgewise  dislocation) 
cither  the  outer  or  the  inner  border  of  ihe  patella,  usually  the  latter,  lies  between 
the  condyles  while  the  opposite  border  projects  forward.  In  two  cases  the 
bone  has  been  turned  over,  the  articular  surface  looking  forwards.  Reduc- 
tion may  be  effected  by  pressure  while  the  knee  is  extended,  but  is  often  more 
difficult  than  at  first  sight  appears,  and  incision  may  be  necessary. 

Rotation  on  the  horizontal  axis  has  been  recorded  in  six  instances,  and 
the  author  has  seen  one  case  which  has  not  been  reported.  In  five  of  these 
the  tendon  of  the  quadriceps  was  torn  and  the  upper  border  of  the  patella 
wedged  between  the  femur  and  the  tibia,  in  two 

the  lower  edge  was    forced    into  the   joint,  the    I     )  '':^L^^'^'^'%\. 
articulating  surface  of  tlie  patella  looking  upwards.  ^^  Jjiv'         */   \ 
In   five  casi-s  incision   was  necessary  to  free  the   >»f^         y       J^   \ 
patella. 

Dislocation  of  the  semilunar  cartilages  of 
the  knee  joint  {sublnxalioti,  internal  derangement 
oj  tht  knee)  follows  a  twist  of  the  partly  flexed 
knee.  The  condyles  fix  the  cartilages,  which  are 
torn  from  the  tibia  by  rotation  of  the  leg,  the  at- 
tachments of  the  cartilages  to  the  tibia  being 
relaxed  when  the  knee  is  bent.  The  internal  car-  V\a.  jj6.— rsiBciow'-,  mciho.i 
tilage  is  the  one  usuaUy  affected.  Any  of  its  attach-  ?,'„„"'/ htp"*  '""""''  ''"''^''■ 
ments  or  even  thq  cartilage  itself  may  be  ruptured. 

The  symptoms  are  severe  pain  in  the  knee  and  effusion  into  the  joint, 
which  is  locked  in  flexion,  i.e..  flexion  may  be  increased  but  extension  is 
imjKi&sible.  Sometimes  there  is  no  locking,  and  these  cases  arc  often 
diagnosticated  sprains.  In  the  latter  tenderness  is  more  generalized,  and 
extension  may  relieve  rather  than  increase  the  pain.  The  displaced  cartilage 
is  occasionally  felt,  but  more  often  palpation  will  reveal  nothing  but  marked 
tenderness  along  the  front  of  the  upper  surface  of  the  tibia.  Recurrences 
are  frequent. 

Th(^  treatment  is  reduction  by  increasing  the  flexion,  n>tating  the  leg,  mak- 
ing firm  pressure  over  the  situation  of  the  displaced  cartilage,  and  extending 
the  leg.  (Dftcn  spontaneous  reduction  occurs  before  the  surgeon  is  called.  The 
synovitis  should  be  treated  and  the  knee  immobilized  for  five  or  six  weeks. 
In  order  to  prevent  RTurrence  an  elastic  knee-cap  should  be  worn  for  several 
months.  If  rclap.ses  are  frequent  a  brace  may  be  applied  (Fig.  327),  or  the 
joint  maybe  opened  by  a  curved  incision  alongthe  upper  edge  of  tVve.  V.vVwk.^'a.'eA 
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ihe  cartilages  stilched  to  the  periosteum  with  catgut,  or  excised  if  they  are 
ruptured  or  defomied. 

The  fibula  may  he  dislocated  at  either  end,  either  backwards  or  forwards 
The  injur)'  is  very  rare.  The  leg  is  flattened  from  side  to  side  and  a  depres- 
sion is  found  over  the  end  of  the  bone,  which  is  felt  in  its  displaced  position. 
Reduction  is  effected  by  flexion  of  the  knee  and  direct  pressure,  the  leg  be- 
ing put  up  in  plasier-of-Paris  for  several  weeks.  At  the  upper  end  displace- 
ment is  likely  to  recur  owing  to  the  contraction  of  the  biceps. 
Dislocations  of  the  ankle  joint  are  often  complicated  by  fracture.  In 
the  order  of  their  frecjucncy  the  displacements  are 
outwards,  inwards,  backwards,  forwards,  and  up- 
wanls. 

Lateral  dislocation  is  caused  by  a  twisting  or 
turning  of  the  foot,  and  the  resulting  injury  is  a 
fracture-dislixation,  known  as  Pott's  fracture  or 
Dupuytren's  fracture  (q.v.). 

Dislocation  backwards  is  caused  by  stumbling 
when  jumping  or  running,  or  by  direct  violence; 
both  malleoli  are  commonly  bn^ken.  The  heel  is 
prominent,  the  dorsum  of  the  foot  shortene<l.  and 
the  relations  between  the  malleoli  and  the  tarsus 
altered.  Forward  dislocation  may  occur  without 
fracture.  The  dorsum  of  the  fool  is  lengthened,  the 
heel  inconspicuous,  and  the  normal  hollow  in  front 
of  the  tendo-Achillis  bulged  by  the  tibia  and  6bula. 
Both  these  dislocations  are  reduced  by  stmng  trai^ 
tion,  direct  pressure,  and  rotation,  while  the  knee  is 
bent  to  rcla.\  the  tendo-Achillis.  which  in  some 
instances  it  may  be  necessary  to  sever.  The  after 
ta-atmenl  is  that  of  fractures  about  the  anktc. 
Upward  dislocation  of  the  ankle  is  a  rare  injury  in  which  the  astragalus  is 
thrust  upward  between  the  tibia  and  fibula  as  the  result  of  a  fall  upon  the  feel 
The  ankle  is  widened  and  the  ftnit  Battened,  the  malleoli  having  descended 
towards  the  sole  of  the  foot.  Reduction  is  made  by  powerful  traction  and 
coijnicrtraction,  the  after  treatment  being  that  of  fracture. 

In  dislocations  of  the  astragalus  the  bone,  as  the  result  of  falls  or  twists, 
is  detached  from  the  remaining  tarsal  bones  as  well  as  separated  from  the 
bones  of  the  leg.  The  displacement  may  he  complete  or  incomplete,  the 
bone  (xissing  forwards  or  l>ackwanis.  or  rotating  uiion  its  |K-r]iendicuUr 
or  horinontal  axis;  or  these  lesions  may  lie  mmhined. 
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In  forward  dislocation  ihc  astragalus  forms  a  prominence  in  front  of  the 
ankle,  the  dorsum  of  the  foot  and  the  leg  are  shortened,  arjd  the  malleoli  arc 
nearer  the  sole  of  the  iooi,  which  is  either  turned  inwards  or  outwards.  In 
backward  dislocation  tlie  astragalus  lies  between  the  malleoli  and  the  tendo- 
Achillis.  If  cither  horizontal  or  vertical  rotary  dislocation  alone  occurs, 
the  astragalus  simply  rotates  without  being  dis|)laced  from  between  the  bones 
of  the  leg  and  the  bones  of  the  fixjt;  a  positive  diagnosis  can  sehiom  be  made 
without  the  X-ray. 

Reduction,  if  the  bone  is  not  completely  disfdaced,  is  etTecte<l  by  traction 
on  the  f(K)l  and  direct  pressure  on  the  astragalus  while  the  knee  is  fle.xed  to 
relax  the  calf  muscles.  If  the  disl<Kation  is  complete,  reduction  is  rarely 
possible,  and  excision  will  be  required. 

Subastragaloid  dislocation  is  a  disrupture  of  the  joints  between  the  astrag- 
alus, and  the  os  calcis  and  scaphoid,  as  the  result  of  twisting.  It  is  possible  for 
the  foot  to  pass  forward,  backward,  inward,  or  outward,  but  in  most  instances 
the  displacement  is  backwards  and  inwards,  or  backwards  and  outwards. 
If  the  disfilacemenl  is  backwards  and  inwards,  the  external  malleolus  is  promi- 
nent, while  the  situation  of  the  internal  is  occupied  by  a  hollow.  The  foot  is 
inverted  and  the  astragalus  conspicuous,  thus  resembling  lalif>es  equiiio-varus. 
If  the  dislixation  is  backwards  and  outwards,  the  deformity  is  the  reverse  of  the 
preceding  form  and  resembles  talipes  equino-valgus.  In  cither  of  these  varie- 
ties the  f(X)t  is  shortened  on  the  dorsum  and  the  heel  elongated,  while  the  tendo- 
Achillis  forms  a  curve  which  is  concave  in  the  direction  of  the  displacement. 

Reduction  is  accomplished  by  traction  in  an  opposite  direction  to  that  of 
the  deformity,  the  leg  being  flexed  or  the  tendo-.\chiHis  cut  to  secure  muscu- 
lar relaxation.    The  UxA  and  ankle  arc  put  up  in  plaster  for  several  weeks. 

Dislocations  of  the  remaining  tarsal  bones  arc  quite  rare,  and  are 
treated  by  extension  and  direct  pressure  upon  the  displaced  bone  or  bones. 

Dislocations  of  the  metatarsal  bones  are  uncommon,  and  cause  a  back- 
ward or  forward  projection  with  shortening  of  one  toe.  if  one  bone  is  dislo- 
cated, or  shortening  of  the  entire  foot,  if  all  the  bones  are  dislocated.  Reduction 
is  made  by  extension  and  pressure,  a  splint  or  a  cast  being  worn  for  two  or 
three  weeks. 

Dislocations  of  the  toes  are  very  rare,  the  metatarsophalangeal  joint  of 
the  great  toe  being  afTcctcd  most  frequently.  The  symptoms  and  treatment 
are  similar  to  those  of  like  injuries  of  the  hand. 
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Acute  synovitis  is  caused  by  injury  or  cold,  or  it  may  be  secondary  to  dis- 
eases like  gout,  rheumatism,  gonorrhea,  syphilis,  pyemia,  and  ihe  infectious 
fevers.  The  synovial  membrane  is  red  and  swollen,  and  the  joint  is  dis- 
tended with  fluid  consisting  of  sjTiovia,  inflammatory  exudate,  and  s<imetimcs 
bltM>d,  hence  it  is  coagulable.  Precipitated  lymph  may  be  absorbed,  or  be- 
come organized  and  result  in  adhesions. 

The  symptoms  are  pxain,  tenderness,  increased  heat,  a  fluctuating  swelling, 
and  in  some  cases  hyperemia  of  the  skin.  The  muscles  fi.\  the  joint  in  the 
moht  comfortable  position,  usually  some  degree  of  fle.xion,  in  which  position 
there  is  more  room  for  the  fluid.  The  effusion  stretches  the  softer  tis- 
sues entering  into  the  formation  of  a  joint  and  leaves  it  a  little  weakened 
and  relaxed,  at  least  temporarily.  The  constitutional  symptoms  vary 
with  the  cause  of  the  synovitis  and  the  size  of  the  joint.  Suppuration  rarely 
occurs  except  in  wounds  of  joints  or  pyemic  conditions.  Efl^usion  is  detected 
in  the  various  joints  as  follows:  The  shoulder  is  increased  in  size,  and  swell- 
ing may  be  noticed  along  the  bicipital  grtxive  and  In  the  axilla.  In  subdeltoid 
bursitis  axillary  swelling  is  absent  ajid,  although  active  motions  arc  painful, 
gentle  passive  movements  of  the  shoulder  may  be  painless.  In  the  elbow  the 
sweUing  is  most  prominent  on  cither  side  of  the  olecranon  and  tendon  nf 
the  triceps.  In  the  wrist  swelling  is  most  marked  posteriorly.  In  the  hip 
effusion  is  usually  not  detected,  but  reliance  is  placed  upon  the  tenderness, 
limitations  of  movements,  and  upon  the  position  of  the  thigh  in  flexion,  abduc- 
tion, and  external  rotation.  In  the  knee  swelling  is  detected  upon  either  side 
of  the  patella  and  its  ligament,  and  beneath  the  quadriceps.  The  patella  is 
floated  away  from  the  condyles,  and  if  tension  is  not  too  great  it  may  be  pushed 
backward  by  the  finger  and  made  to  tap  on  the  femur.  In  the  ankle  fullness 
may  be  seen  in  front,  but  is  most  in  evidence  on  either  side  of  each  malleolus. 

The  treatment  is  immobilization  and  elevation  of  the  joint,  and  in  the  first 
stage  cold  in  the  form  of  an  ice  bag  or  evafX)rating  lotions;  later  abstirption 
should  be  promoted  by  the  use  of  heat,  compression,  and  ointments  containing 
ichthyol,  belladonna,  mercury,  or  iodin.  If  the  effusion  is  large  or  unaffected 
by  other  fonns  of  treatment,  aspiration  may  be  advisable.  The  position  of 
the  joint  should  be  such  as  to  give  a  useful  limb  even  in  the  event  of  anykiosis. 
Thus  the  elbow  is  put  on  an  internal  angular  splint,  the  hip  and  knee 
are  fixed  in  extension,  the  wrist  midway  between  ticxion  and  extension,  the 
ankle  at  a  right  angle,  and  the  shoulder  with  the  arm  to  the  side.  During  the 
convalescing  stage  liniments,  massage,  and  elastic  compression  arc  useful. 

Chronic  synovitis  follows  the  acute  form  or  is  chronic  from  the 
beginning.  The  synovial  membrane  is  thickened  and  the  joint  contains  an 
excess  of  fluid,  which,  when  large  in  quantity,  is  callcti  hydrops  arlicuii.    The 
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fympktms  are  slight  pain  when  the  joint  is  moved,  fluctuation  owing  to  the 
presence  of  effusion,  weakness  with  restriction  of  motion,  atrophy  of 
neighboring  muscles,  and  in  some  cases  crepitus  on  pressure  or  when  the 
thickened  layers  of  synoN-ial  membrane  arc  rubbed  together  by  motions  of  the 
joint.  In  some  situations,  e.g.,  the  knee,  hypertiophied  synovial  fringes 
may  be  palpated. 

The  treatment  is  immobilization,  compression,  and  counterirritation  with 
blbtcrs,  iodin,  or  occasionally  the  actual  cautery;  stimulating  liniments 
and  massage  are  useful,  as  well  as  an  ointment  containing  equal  parts  of 
ichthyol,  belladonna,  mercury,  and  lanolin.  Baking  the  joint  by  means 
of  a  specially  constructed  hot-air  apparatus  (Fig.  55)  usually  gives  at  least 
temjxjrar)'  relief.  Aspiration  is  occasionally  employed.  Arthrotomy  is 
reserved  for  cases  which  resist  all  other  forms  of  treatment.  In  these 
cases  the  joint  is  irrigated  with  salt  solution  and  hypertrophied  fringes 
removed;  other  undiagnosticated  conditions,  such  as  loose  bodies,  ruptured 
or  inflamed  semilunar  cartilages,  lipoma  arborescens.  tuberculous  disease, 
etc.,  may  be  found  and  will  require  treatment.  Constitutional  treatment, 
of  course,  should  be  administered  in  the  presence  of  any  diathesis. 

Arthritis  is  inflammation  of  not  only  the  synovial  membrane,  but  also  the  car- 
tilages, bones,  and  ligaments  of  an  articulation,  in  a  word  all  the  structures 
of  a  joint.  It  may  be  acute  or  chronic,  and  arise  from  injuries,  extension 
from  neighboring  tissues  (most  often  bone),  infection  from  the  blood,  e.g.,  in 
pyemia,  syphilis,  gonorrhea,  gout,  tuberculosis,  and  acute  fevers  (variola, 
scarlet  fever,  typhoid  fever,  measles,  erysipelas,  pneumonia,  etc.),  or  it  may 
be  due  to  nervous  influences. 

Acute  infective  arthritis  is  always  due  to  micro-organisms,  which  enter  the 
joint  through  a  wound,  from  neighboring  tissues,  or  by  way  of  the  blood,  e.g., 
in  pyemia  and  acute  infectious  diseases.  The  entire  joint  and  the  periartic- 
ular structures  participate  in  the  inflammation,  which  in  the  event  of  suppura- 
tion destroys  the  cartilages,  relaxes  the  ligaments  (sometimes  permilling 
luxation),  and  Invades  the  neighboring  bone  and  soft  structures. 

The  symptoms  arc  great  fjain  and  tenderness,  and  fijcation  of  the  joint ,  which 
is  hoi,  swollen,  and  fluctuating.  There  are  redness  and  edema  of  the  skin  and 
seven-  amstitulional  symptoms  (septic  intoxication  or  septicemia).  If  proper 
Ircatmcnt  is  withheld  and  the  patient  survive,  pus  perforates  the  capwule, 
infiltrates  the  surrounding  tissues,  and  finally  breaks  through  the  skin, 
the  joint  becoming  abnormally  movable  and  dislixated  to  a  greater 
or  lesser  degree.  The  patient  may  die  from  toxemia  during  the  acute 
stage,  or  surcumb  to  ihronic  uifection  and  exliaustion  in  the  later  stages. 
Should  recover)'  ensue  ankylosis  is  almost  inevitable.    Joint  inflammations 


mar  be  invjred.  the  Itjgamfnts  and  pcriEni-^r  srrjcruies  are  \er>  apt 
u>  bt  thkitned  and  infihiaied.  EJtcrpi  ia  iht  n^TiCk*:  cases,  tbe  pain  b 
serert  and  there  is  {«-»■«•.  Supfwrancc  rnay  occur-  and  ankriosis  is  very 
pf'joe  Uj  foUow  ertn  the  milder  cases.  EnQ.:c2rii::ii  and  like  complications 
<A  fsmtra\  infection  occaaooalh-  occur.  In  d.?u"!:.:ru!  cases  some  of  the  fluid 
from  the  joint  mar  be  secured  by  aspiraiirn  f.;r  iacieriologkal  «-nimi»»atinn 

The  treatment  is  unsaiisiactory.  the  diseaie  "t-exs  apt  to  petsst  or  iwair. 
The  urethritis  sbf.>u]d  be  combated,  and  the  icinis  imnic^bilized  and  treated  locaDy 
a»  in  'yther  formiof  arthritis.  As  soon  as  the  pain  5ubsid«.  paiisife  motiaDS should 
ijt  emplvy<,-d  *.'■  prevent  ankyk.-sis.  Among  the  rntcrr.a!  remedies  which  bawbeen 
u^d  a,'<r  th<;  sa'iolates.  iron,  quinin.  strxchr. L". .  ar.d  ihc  iodids.  If  suNMira- 
ti'/r.  'y.ijri  •h«:  Joint  should  be  of*ntr3.  irricate :.  ar  i  irained.  Rogers  and 
'Jornry  '!a:rr:  n'/iA  results  from  the  h>-j»dcrm;c  ;r.;rc-.;  r.  ■  ■:  an  antigcHKKXKXus 
vrrjm  \,r>-]ra.:i:'\  by  injeoing  cultures  of  :hc  ;:■  r.  ■c-cc-.is  Li  to  rabbits.  From 
tvK.-nty  to  .sixty  minims  are  adminLstcroi  c\try  .'.ay  ,  r  evtr>'  other  day  until 
the  [.lain  and  disability  subside. 

Syphilitic  gummatotis  arthritis  occurs  in  :hi  tor.iary  ;H.riod.  The  onset 
is  insidious:  the  di.>ea.-<-  !x-dns  in  one  i">r.i.'n  ";  i^a-  ;.  in;,  and  is  associated 
with  but  little  jrain.     If  unchecked  it  tinally  reaches  -.h^  .-un'acc,  when  thediar- 
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acteristic  gummy  material  will  be  ex|»serl.  The  symmeirical  form  uf  syno- 
vitis occurring  in  the  secondary  period  has  already  l)cen  mentioned.  There 
is  also  a  form  of  gummatous  sj-novitis  resembling  tuberculosis,  and  a  form  of 
chondnmrlhritis  analogous  to  osteoarthritis.  The  history,  the  evidences  of 
syphilis  elsewhere,  and  Ihe  response  to  appropriate  treatment,  are  important 
factors  in  making  the  diagnosis.  The  ireatmenl  is  that  of  syphilis;  excision 
or  amputation  may  sometimes  be  required. 

Tuberculous  arthritis  {while  swelliiif;.  pulpy  degtnfratUm)  is  much  more 
common  in  children,  Ihe  joint  generally  being  invaded  from  an  adjacent 
epiphysis;  in  adults  the  i)rimary  focus  is  probably  in  the  svTiovial  mem- 
brane as  often  as  it  is  in  the  neighboring  bone.  The  tubercle  bacillus  is  trans- 
ported by  the  bliwd  to  the  joint,  in  which  an  area  of  lessened  resistance  has 
often  been  created  by  some  slight  injury,  the  patient  possessing  a  hereditary 
predisposition  to  the  disea.se. 

The  pathological  anatomy  is  as  follows:  When  beginning  in  the  syn- 
ovial membrane,  whitish  or  pinkish  pulpy  granulations  are  formed  and  event- 
ually fill  the  joint,  giving  a  characteristic  doughy  feel.  In  other  ca.si'slhe  mem- 
brane is  covered  with  small  tubercles  and  the  joint  is  filled  with  fluid.  The 
tul>crrles  caseate  and  liquefy,  forming  tuberculous  pus.  The  ligaments  become 
softened  and  finally  destroyed;  the  cartilages  are  eroded  and  eventually  the 
bones;  and  the  surrounding  soft  tissues  are  edematous.  When  the  disca.sc 
begins  in  the  bone,  the  changes  arc  those  of  tuberculous  ostitis,  p.  340,  the  joint 
being  afTccted  secondarily.  In  any  case  the  tuberculous  pus  generally  finds  its 
way  to  the  e.tterior  by  one  or  more  sinuses. 

The  symptoms  are  very  slow  in  onset.  At  first  there  is  slight  pain,  causing 
sime  limitation  of  motion  and.  in  (he  lower  extremities,  limping.  Later, 
swelling  is  noticed  and  the  muscles  rigidly  hold  the  joint  in  a  semiflexed  position 
In  a  well  developed  case  the  joint  is  spindle-shaped  due  not  only  to  the  swelling, 
hut  also  to  Ihe  atrophy  of  the  neighboring  muscles,  and  the  skin  is  while,  owing  to 
obliteration  of  the  subjacent  vessels,  and  is  adherent  to  the  parts  beneath.  A 
peculiar  doughy  or  clastic  sensation  is  imi)arted  to  the  fingers  on  palpation,  but 
fluctuation  is  detected  only  when  a  cold  abscess  approaches  the  surface,  or  in  the 
rare  coses  in  which  the  effusion  predominates.  Rice  bodies  are  sometimes 
found  in  the  latter  variety.  Night  cries  usually  indicate  erosion  of  cartilage; 
when  the  patient  falls  a.slecp  the  rigid  muscles  relax,  permitting  some  altera- 
tion in  ihc  relation  of  the  joint  surfaces,  and  pniduring  severe  pain  which 
causes  the  patient  to  wake  with  a  start.  Partial  or  even  complete  Itixiition 
may  be  induced  by  tonic  contractions  of  the  muscles  upon  the  disorganized 
j<iint.  The  local  temperature  of  ihe  joint  is  raised,  and  later,  when  sinuses 
form,  hectic  fever  develops  owing  lo  mixed  infection. 
^  »4 
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The-  diagnosis  may  bo  diSlcutl  in  the  early  stages,  in  deep  seated  joints, 
and  in  cases  witli  a  large  effusion,  wliidi  resembles  chronic  sj-novitis.  The  exami- 
nation of  aspirated  fluid  and  tlie  X-rayareoftenof  great  value,  and  some  recom- 
mend the  tuberculin  test.    Doubtful  cases  should  be  regarded  as  tuberculous. 

Wilh  proper  treatment  ihe  prognosis  is  gcxxl  regarding  life,  metastases 
being  uncommon.  Ankylosis  generally  follows,  and  indeed  is  nature's  metho<i 
of  cure.  In  late  cases,  i.e.,  those  with  sinuses,  the  patient  may  develop  amy- 
loid disease  or  die  of  exhaustion. 

The  treatment  is  constitutional  (p.  167)  and  local.  The  local  treatment 
in  the  early  stages  is  immobilization,  often  for  months,  by  splint,  plaster-of- 
Paris,  or  extension  ap[)aralus.  Baking  wilh  the  hot-air  apjaralus  has  been 
used.  Bier's  method  has  already  been  mentioned.  An  aspirating  needle  may 
be  introduced  into  the  joint,  any  existing  fluid  allowed  to  drain  away,  and 
10  fjer  cent,  iodoform  emulsion  (two  to  five  dnims  according  to  the  age  of 
the  patient)  or  other  antiseptic  (p.  167)  injected  into  the  joint  at  inter\'als 
of  a  week  or  longer.  As  soon  as  detected,  abscesses  should  be  tapped  with 
a  large  trocar  and  cannula,  irrigated  with  salt  solution,  and  injected  with 
iodoform  emulsion.  If  the  di.sea.se  continues  to  progress,  or  if  the  general 
condition  of  the  patient  is  such  as  to  forbid  prolonged  treatment,  the  joint 
should  be  opened  and  the  tuljerculous  tissue  removed  by  exasion  (arthrec- 
lomy)  or  excision,  according  to  its  extent.  Amputation  is  indicated  in  cases 
too  far  advanced  for  cxdsion,  or  in  cases  in  which  excision  has  failed. 

Tuberculosis  of  Special  Joints.— In  tlie  shoulder  joint  the  disease  is 
more  frequent  in  adults  than  in  children,  but  is  not  common  in  either.  It  usu- 
ally begins  in  the  head  of  the  humerus  and  rarely  attacks  the  glenoid  cavity. 
Abccsses,  which  are  rather  unusual,  yioint  on  either  side  of  the  deltoid  or  in 
the  a.xilla.  In  caries  sicca,  which  occurs  more  often  here  than  in  any  other 
joint,  instcail  of  doughy  swelling,  there  is  .shrinkage  due  to  muscular  atrophy 
and  destruction  of  the  head  of  the  humerus.  Immobilization  should  be  per- 
sisted in  for  a  number  of  months.  If  sinuses  form,  however,  excision  of  the 
head  of  the  humerus  will  usually  be  required. 

The  elbow  is  affected  more  often  than  cither  the  shoulder  or  the  wrist;  the 
disease  is  most  frequent  during  adolescence,  beginning,  in  the  order  of  their 
frequency,  in  the  synovial  membrane,  or  in  the  epiphysis  of  the  humerus, 
ulna,  or  radius.  The  cliaractcristic  spindle-shaped  swelling  is  well  marked. 
Abscesses  point  on  either  side  of  the  olecranon ,  or  occasionally  follow  the  ulnar 
nerve  and  present  on  the  inner  side  of  the  arm.  Immobilization  at  a  right 
angle,  whh  the  forearm  midway  between  pronation  and  supination,  is  the  cor- 
rect treatment  in  the  early  stages,  but  if  the  bones  arc  much  involved,  either 
crasion,  or  in  adults  excision,  is  the  quickest  and  best  treatment. 
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berculosis  of  the  wrist  is  comparatively  infrequent, but  may  be  met  will) 
at  all  ages.  It  may  begin  in  the  synovial  membrane,  or  be  secondary  to  dis- 
ease in  the  carpal  bones,  lower  end  of  the  radius,  or  neighboring  tendon  sheaths. 
If,  after  several  months  of  immobilization  with  or  without  injections,  the 
disease  is  not  checked,  erasion  or  excision  is  usually  advisable,  "and  if  the  dis- 
ease is  very  e,Ttensive,  amputation  will  offer  the  only  hope  of  relief. 

Tuberculosis  of  the  sacroiliac  joint  is  of  infrequent  occurrence,  and  is 
most  commonly  seen  in  adults.  It  may  be  synovial  in  origin  but  more 
often  arises  in  adjacent  bones.  There  is  pain  in  the  back,  in  the  joint,  or 
down  the  thigh,  which  is  increased  on  standing,  walking,  or  rocking  the  pelvis 
with  the  hands.  The  patient  limps  and  puts  most  of  his  weight  on  the  sound 
leg,  the  body  being  bent  forward  and  away  from  the  affected  side,  thus  caus- 
ing apparent  lengthening  of  the  limb  corresponding  to  the  diseased  joint. 
There  may  be  swelling  and  tenderness  directly  over  the  articulation .  and  in  the 
later  stages  abscesses  discharge  in  this  situation,  in  the  lumbar  region,  in  the 
iliac  fossa,  in  the  groin,  or  even  along  side  the  rectum. 

The  diagnosis  may  be  difficult  in  the  early  stages.  Lumbago  follows  expo- 
sure to  cold,  affects  both  sides,  and  is  transient  in  character.  Sciatica  causes 
a  very  severe  shooting  pain,  tenderness  of  the  nerve,  no  apparent  lengthening 
of  the  limb,  and  no  increase  in  pain  when  the  iliac  bones  arc  pressed  together 
or  puUed  apart.  Hip  disease  causes  rigidity  of  adjacent  muscles  and  limit- 
ation of  hip  movements,  which,  if  the  pelvis  is  supported,  are  not  present  in 
sacroiliac  disease.  If  there  is  an  iliac  abscess  in  sacroiliac  disease,  the  thigh 
may  be  fle.xcd.  but  the  hip  can  be  freely  moved.  In  diseases  oj  the  spine  there 
arc  pain,  tenderness,  rigidity,  and  perhaps  deformity  in  the  affected  segment. 
The  prognosis,  owing  to  the  deep  situation  of  the  joint,  is  often  unfavorable. 

The  tnatmenl  is  rest  in  bed  with  a  felt  or  plaster-of-Paris  case  for  the  pelvis. 
If  absix-sses  form,  the  joint  should  be  n[x-ncd,  and  the  diseased  tissue  removed 
as  thoroughly  as  possible,  with  gouge,  chisel,  or  curette. 

Hip  joint  disease  (morbus  coxa,  coxitis,  coxalgia)  without  qualification 
means  tuberculosis  of  the  hip,  although  any  other  form  of  joint  disease  may 
occur  in  this  artictilation.  The  disease  may  originate  in  any  of  the  structures 
of  the  joint,  but  the  primar)'  lesion  is  most  often  in  the  femoral  epiphysis.  It 
is  very  much  more  frequent  in  children  than  in  adults. 

The  symptoms  in  the  beginning  arc  slight  lameness  and  stiffness  of  the  hip. 
Pain  is  present  in  the  hip  or  along  the  inner  side  of  the  knee  {b<Jth  joints 
being  ^upplit•d  by  the  obturator  nerN'c).  and  is  increased  by  movements  of  the 
joint.  Vcrj'  likely  a.  history  of  tuben  ulous  disease  in  the  immediate  ancestors, 
and  a  history  of  a  slight  injury,  will  be  obtained.  Examination  reveals  limit- 
atifm  of  the  movements  of  the  hip  and  slight  flexion,  due  to  ripcUt^j  <n^  ^t 
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muscles  which  guard  itic  joinl.  With  the  child  in  the  recumbenl  [Xisturc 
the  lumbar  spine  will  curve  forwards  if  the  knee  on  the  affected  side  is 
pressed  down  to  the  table  (Figs.  228.  229).  Slight  fullness  aUiut  the  joint 
or  muscular  atrophy  may  be  obser>'ed  at  this  time.  With  the  progress  of 
the  disease  flexion  increases  and  is  associated  with  abduction  and  eversion 


Flu.  J28. — Lordosis  of  lumbar  spine  when 
limb  is  ^traieht.  1*.  Psoas  muscle.  (Wals. 
ham.) 


Fig.  j?9.— disappearance  of  lordosis 
when  limb  is  flexed.  P.  Psoas  muscle. 
(Walsham.) 


of  the  thigh,  a  position  which  rela.xes  the  ligaments,  increases  the  capacity 
of  the  joint,  and  thus  secures  the  greatest  comfort.  If  the  patient  stands 
or  w^allcs,  most  of  the  weight  is  borne  on  the  sounii  leg.  causing  lowering  of 
the  pelvis  on  the  diseased  side  with  apparent  lengthening  of  the  limb  (Fig. 
230- B),  and  a  compensatory  lateral  curve  of  the  lumbar  spine,  convex 
towards  the  affected  side.    Flexion  may  be  obscured  by  compensatory  lor 


Fic.  23a. — l^iTects  of  abduction  (A)  and  adduction,  4C)  in  causing  apparent 
lenffthcning  (  M)  and  apparent  shortening  >  O)  of  the  limb  in  hip  disease,  when 
the  limbs  are  parallel.  Note  effect  on  lumbar  spine.  In  C  and  U  foot  should  be^ 
inverted.    1  Walsham. J 

dosis,  abduction  by  tilting  of  the  pelws  and  lateral  curving  of  the  lumbar 
spine,  but  eversion  is  never  masked.  At  this  stage  muscular  rigi<lity  is  well 
marked,  the  pelvis  moving  upon  any  attempt  to  move  the  thigh;  if  the 
lumbar  spine  is  made  to  approach  the  table  by  flexing  the  sound  thigh  on 
the  abdomen,  the  thigh  on  the  diseased  side  will  rise  according  to  the  amount 
of  flexion  present.    The  gluteal  crease  is  obliterated  (due  to  muscular  atrophy 
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and  flexion)  or.  if  present,  is  on  a  lower  level  than  its  fellow,  and  some  fullness 
may  be  detected  in  the  upper  part  of  Scarpa's  triangle.  I'ain  increases,  is  ren- 
dered more  severe  by  any  jarring  motion  to  the  knee  or  foot,  and  is  apt  to 
wake  the  patient  suddenly  from  sleep  {night  cries,  starling  pains).  Abscesses 
may  now  form  and  point  in  the  buttock,  above  or  below  Poupart's  ligament, 
on  the  inner  side  of  the  thigh,  or  most  frequently  at  the  front  of  the  great  tro- 
chanter; hectic  fever  is  thus  established,  and  anemia  and  emaciation  become 
more  marked.  The  ligaments  are  softened  and  weakened,  the  limb  flexed,  ad- 
ducted,  and  inverted,  the  pelvis  elevated  on  the  diseased  side,  and  the  lumbar 
spine  convex  towards  the  sound  side.  Hence  the  limb  appears  shortened  (Fig. 
230-D);  later,  owing  to  erosion  of  bone  or  in  some  cases  to  dislocation  back- 
wards, real  shortening  becomes  evident.  Ankylosis  and  recovery  are  possible 
at  any  period;  death  occurs  from  tuberculosis  elsewhere,  or  in  the  late  stages 
from  septicemia,  exhaustion,  or  amyloid  disease. 

The  diagnosis  may  be  very  difTicult  in  the  early  stages.  The  patient  should 
always  lie  stripped  and  both  sides  carefully  e.x.imined.  Pain  in  the  knee,  es- 
pecjally  in  a  child,  always  indicates  a  careful  examination  of  the  hip.  Spinal 
disease,  sacroiliac  disease,  infantile  paralysis,  and  other  conditions  not  im- 
mediately connected  with  the  joint  are  not  associated  with  restricted  motions 
of  the  hip.  In  inflammation  of  the  subpsoas  bursa  there  may  t)e  pain  on 
extending  the  hip,  but  after  flexion  the  thigh  may  be  rotated  without  discom- 
fort. In  gluteal  bursitis  there  may  be  limp  and  restriction  of  motion,  but  not 
the  characteristic  deformity  of  hip  disease;  in  some  cases  fluctuation  or  crep- 
itus may  be  obtained  over  the  bursa.  In  flexion  of  the  thigh  due  to  intra- 
abdominal disease,  the  movements  of  the  hip  are  free.  .\ny  form  of  joint 
disease  may  occur  in  the  hip.  and  if  the  synovial  cavity  us  distended  there 
will  be  flexion,  abduction,  and  ev-ersion.  Chronic  inflammation  of  the  hip 
in  childhood  should,  however,  always  be  regarded  as  tuberculous  unless 
pn.iven  otherwise.  The  X-ray  is  of  value  in  differentiating  from  dislocaliim 
and  in  determining  the  presence  and  extent  of  bone  disease.  The  prognosis 
is  favorable  if  the  diagnosis  is  made  early  and  the  proper  treatment  instituted. 
In  the  later  stages  recovery  will  always  be  associated  with  shortening  and 
ankylosis. 

The  treatment  in  the  early  stages  is  rest  in  bed.  and  traction  by  Buck's 
extension  apparatus  to  overcome  muscular  spasm  and  prevent  deformity. 
If  flexion  is  marked,  extension  should  be  at  first  in  the  axis  of  deformity,  and 
OS  ihc  muscular  spasm  iliminishes.  it  maybe  gradually  lowered  to  a  horizontal 
position.  Young  children  who  are  difficult  to  keep  still  should  be  strapped 
to  B  Hradford  frame.  The  proper  weight  for  traction  will  vary  between  one 
and  .tix  pounds  or  more,  according  to  the  age  and  the  effects  of  the  cxtcn&iaa. 
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The  constitutional  treatment  is  tliat  of  tuberculosis  in  general  (p.  167).  When 
the  deformity  has  been  corrected  and  pain  has  subsided,  a  brace  may  be  applied 
and  the  patient  allowed  to  get  about  on  cnitchos.  Of  the  many  mechanical 
appliances  which  have  been  used,  the  Thomas  hip  splint  (Fig.  231)  or  one 
of  its  modifications  is  the  most  useful.  A  patten  or  thick  soled  shoe  is  worn 
on  the  foot  of  the  sound  side,  and  the  patient  walks  with  crutches,  the  affected 
limb  hanging  some  distance  away  from  the  ground,  thus  acting  as  an  extension 
weight.  In  the  presence  of  deformity  the  brace  may  be  bent  to  accommo- 
date itself  to  the  altered  position  of  the  limb.  Some  surgeons  apply  plaster-of- 
Paris  to  the  limb  and  pelvis.  Traction  splints  are  those  which  may  be 
lengthened  by  a  sliding  rod  or  movable  foot 
piece,  counterextension  being  supplied  by  perineal 
bands.  A  brace  should  be  worn  for  six  months 
after  all  .symptoms  have  disappeared.  Intraarticular 
injections  of  iodoform  or  other  antiseptics  are  occa- 
sionally used.  Abscesses  should  be  tapped  with 
trocar  anti  cannula  and  injected  with  iodoform 
emulsion.  If  sinuses  form  and  ptersist.  they  should 
be  explored,  and  necrotic  or  carious  bone  removed 
by  erasion.  Formal  resection  of  the  hip  results  in 
immediate  shortening,  and  in  children  interferes 
with  the  growth  of  the  femur,  so  that  it  should  not 
be  performed  unless  the  disease  progresses  despite 
\i  "O  \\  other  means  of  treatment.  If  excision  "fails,  or  if" 
jM  \  y^  \\  there  is  an  extensive  osteomyelitis  of  the  femur,  am- 
jf     ^^      \L»    pulalion  will  be  required. 

A^*^*^  The  knee,  with  the  possible  exception  of  the  hip. 

is  more  frequently  attacked  by  tuberculosis  than  any 
other  joint.  The  term  whitt  nvelUng  when  used 
alone  means  tuberculosis  of  the  knee.  In  children  the  disease  usually  begins 
in  the  lower  end  of  the  femur,  in  adults  in  the  synovial  membrane.  The 
symptoms  are  those  of  joint  tuberculosis  in  general.  Flexion  is  present,  and 
in  the  later  stages  backward  dislocation  of  the  tibia  often  occurs.  The 
treatmeni  is  immobilization  with  plastcr-of-Paris  or  a  traction  knee  splint 
(Fig.  232).  Iodoform  injections  are  often  useful.  If  the  progress  of  the  disease 
is  not  checked  by  these  measures,  or  if  the  cise  is  seen  in  a  late  stage,  era- 
sion or  excision  will  be  indicated.  Amputation  should  be  reserved  for  cases 
in  which  the  disease  is  very  extensive,  or  in  which  excision  has  failed. 

Ankle  joint  disease  begins  most  frequently  in  the  syno\-ial  membrane, 
next  in  the  astragalus;  it  may,  however,  commence  in  the  tibia  or  fibula,  or  be 
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tidary  to  disease  of  the  tarsus  or  tendon  sheaths.  The  usual  symploms 
of  joint  tuberculosis  are  present;  the  foot  is  extended,  as  in  this  position  the 
narrowest  part  of  the  articulating  surface  of  the  astragalus  is  between  the 
tibia  and  fibula.  Antero-posterior  movements  are  markedly  limited,  but 
inversion  and  eversion  of  tlie  fixit  may  be  made  if  the  subastragaloid  and  miil- 
tarsal  joints  are  free  of  disease.  The  treatment  is  immobilization  in  plastcr-of- 
Paris  with  the  foot  at  a  right  angle  to  the  leg.  Iodoform  injections  may  be 
tried  if  the  disease  continues  to  progress.  In  the  presence  of  sinuses  or  dis- 
organization of  the  joint  erasion  or  excision  should  be 
performed.  The  disease  is  apt  to  invade  other  tarsal 
bones  besides  the  astragalus  and  to  extend  into  the  sur- 
rounding soft  tissues;  in  these  cases  amputation  will  be 
the  operation  of  choice. 

Rheumatic  arthritis,  when  aeule,  is  characterized  by 
fever,  acid  and  sour  smelling  sweats,  concentrated  highly 
acid  urine,  and  by  the  successive  involvement  of  a  number 
of  joints;  and  it  is  often  complicated  by  sore  throat. 
pericarditis,  endocarditis,  or  pleurisy.  The  history  of 
previous  attacks  is  often  obtained.  There  is  nothing 
characteristic  in  the  local  symptoms  to  distinguish  it  from 
infective  arthritis,  indeed,  many  believe  it  to  be  infective 
in  origin,  and  even  incision  and  irrigation  of  the  joints 
have  been  recommended.  For  a  full  consideration  of  this 
subject  the  reader  is  referred  to  a  book  on  practice  of 
medicine,  it  being  necessary  in  this  place  only  to  caution 
against  a  too  ready  diagnosis  of  rheumatism  without  a 
careful  investigation,  particularly  if  but  one  joint  is  in- 
volved. 

In  the  fhronic  variety  the  history,  the  involvement  of 
several  joints,  the  presence  of  cardiac  lesions,  and   the 
detection  of  rheumatic  nodules  on  tendons  or  fascia,  or 
about  joints,  will  usually  lead  to  a  correct  diagnosb.     The  synovial  membranes 
and  the  ligaments  are  thickened  and  sometimes  the  cartilages  eroded;  grat- 
ing, or  crepitus,  may  be  felt  on  moving  the  joint,  and  ankyli>sis  occasionally 
occurs.     In  the  latter  event  adhesions  may  be  broken  under  ether. 

Gouty  arthritis  is  characterized  by  sudden  severe  pain,  which  often  comes 
on  during  the  night  and  attacks  the  smaller  joints,  particularly  that  between 
the  great  toe  and  its  metatarsal  bone.    The  articulation  is  swollen,  the  skin 
ted,  shiny,  and   edematous,  and  there  is  moderate  fever.    A  history  oi 
vious  attacks  may  be  elicited,  and  other  evidences  of  gout,  e.g.  (ofhi  (jAvaSiiv^ 


Fio.  .ijr.— Thoma* 
knee  splint.  'I'he 
metal  plate  i<«  several 
inches  helow  Itic  toot. 
.\  patten  i.h  wurn  on 
the  vtund  foot,  anri 
the  at)uaratn^  15  sus- 
penilcu  t>y  ttie  strap 
over  the  opposite 
shoulder. 
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deposits  in  ur  around  Uie  joint),  dyspepsia,  and  atheroma  may  be  present. 
For  llie  treatment  the  reader  is  referred  to  a  book  on  internal  medicine. 

Osteoarthritis  irhfum<itoid  arlliritis.  arthritis  dejormans,  rheumatic  gout, 
malum  senile)  is  a  chronic  di.seasc  of  joints  associated  with  fjreat  deformity. 
The  cause  is  not  known.  Some  beh'eve  it  to  be  of  nervous  origin  because  of  the 
accompanying  trophic  lesions,  others  that  it  is  due  to  micro-organisms  because, 
in  about  half  the  cases,  it  is  preceded  by  some  infectious  disease.  It  is  more 
common  in  women,  and  is  somclimcs  associated  with  diseases  of  the  uterus  or 
ovarifS.  Traumatism  is  often  a  factor  in  monarticular  cases;  the  disease  is  not 
very  uncommon  in  the  old  after  a  Collis'  fracture,  or  after  a  fractureof  the  neck 
of  the  femur.  It  may  occur  at  any  period  of  life,  but  is  most  frequent  after 
middle  age.  The  cartilages  become  eroded  and  the  ends  of  the  bones  enposed, 
the  synovial  membrane  and  the  ligaments  are  markedly  thickened,  and  e.xos- 
loses,  or  osteophytes,  form  about  the  joint,  leading  to  ankylosis  and  great 
deformity.    Partial  disUxation  may  occur. 

'I'he  disease  begins  in  .several  ways:  i.  Hehcrden's  nodes  are  little  hard  knobs 
developing  on  the  dorsal  surfaces  of  the  second  and  third  ])halangcs.  subse- 
quently to  recurring  attacks  of  inflammation  in  the  interphalangeal  joints,  which 
finally  become  ankylosed.  They  are  most  common  in  neurotic  women 
between  the  ages  of  thirty  and  forty,  and  are  incurable.  2-  General  pro- 
gressive  osteoarthritis  begins  as  an  acute  pniccss  s<jmewhal  resembling  rheu- 
matism, or  more  commonly  in  a  chronic  manner.  In  the  latter  variety  the 
joints  of  the  hands  usually  swell  and  become  tender,  and  with  the  suVisidence 
of  inllammalion  they  creak,  becoming  more  and  more  deformed  witli  each 
succeeding  attack.  Other  joints  arc  gradually  involved,  until  in  the  worst 
cases  practically  every  artii-ululion  in  the  body  may  be  affected.  The  mus- 
cles atrophy  and  by  their  contractures  further  increase  the  deformity.  The 
progress  of  the  disease  is  very  slow,  and  although  no  remedy  is  known,  it  m.iy  be 
spontaneously  arrested  at  any  stage.  3.  The  monarticular  jorm  is  the  only 
one  which  concerns  the  surgeon.  It  occurs  chiefly  in  old  men  subst-cjuently 
to  injury.  In  the  hip  it  is  known  as  morbus  cox(r  senilis,  in  the  spine  as 
spondylitis  dejormans;  spondylosis  rhizomelique,  or  ankylosis  of  the  spine, 
hips,  and  shoulders  is  a  form  of  osteoarthritis.  In  the  early  stage  there  arc  pain , 
stilTness,  and  jxrhaps  a  little  swellingand  creaking  in  the  joint.  Later  motion  is 
less  free,  bony  rrepit  us  becomesevident ,  neighboring  muscles  atrophy,  osteophytes 
form,  and  t'lnally  ankylosis  occurs.  Occasionally,  however,  the  joint  becomes 
loose  and  the  bones  displaced.  The  diaj^nosis  is  made  by  the  chronic  nature 
of  the  alTection,  the  absence  of  suppuration,  the  dcfonnity  (lipping  of  the  ends 
of  the  bones  and  ostefif>hytes — Fig.  J,?.?),  crepitus,  the  frequent  history  of  injury, 
and  the  advanced  age  of  the  patient.    The  prognosis  is  unfavorable. 
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The  trealmetil  is  unsatisfactory.  The  general  hcakh  should  be  improved, 
colds  and  draughts  avoided,  and  perhaps  iodid  of  sodium  or  arsenic 
administered.  When  the  joints  are  swollen  and  lender  they  should  be  treated 
like  .sjTiovilis.  During  the  quiescent  (>criod,  the  hol-air  aj)f)aTatus,  stimulat- 
ing liniments,  massage,  and  passive  motions  are  useful,  as  they  hinder  the 
development  of  ankylosis.  When  the  disease  is  limited  to  one  joint,  e.g.,  the 
teniporomaxillary,  shoulder,  elbow,  or  knee,  excision  may  be  pcrformeci  if 
the  function  of  the  articulation  is  seriously  disturbed. 


Fic.  3X3. — Oslcoarthrili*  of  cMmjw:  note  osteophytes  nnd  enormous  lipn  on  the 
en<U  of  the  liunes.     (  Motillin.  > 


Neuropathic  arthritis  resembles  osteoarthritis,  and  is  the  result  of  disease 
iir  injur)'  nf  the  central  or  peripheral  ncr^■ous  system.  That  form  occurring 
in  ItKomotor  ataxia  is  railed  Cluircofs  disease.  The  joints  of  the  lower  ex- 
tremity, particulariy  the  knee,  are  most  frequently  affected.  As  the  result  of 
a  slight  injur)',  or  often  without  such  history,  the  joint  rapidly  ,-ind  pain- 
lessly swells,  and  in  even  a  few  hours  may  be  dislocated,  or  so  freely  movable 
that  it  can  he  bent  in  any  direction.  The  disease  may,  however,  run 
a  chnmir  course   nnd   end   in   ankylosis'     A   somewhat  similar  \ow\V  ^^«c- 
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tion  OCCUR  in  syringomyelia,  but  the  joinls  involved  arc  usually  those 
of  the  upper  extremity,  and  suppuration  is  more  frequent  than  in  Charcot's 
disease. 

The  treatment  of  neuropathic  arthritis  includes  that  of  the  causative  dis- 
ease. In  some  forms  massage  and  passive  motions  are  indicated,  but  in  Char- 
cot's disease,  if  there  is  a  tendency  towards  ankylosis,  it  should  be  encouraged. 
As  this  is  seldom  the  case  some  form  of  supp<5rt  will  usually  be  required.  Resec- 
tion has  been  performed,  but  is  not  generally  regarded  with  favor.  If  suppura- 
tion or  extensive  disorganization  occurs,  amputation  might  be  the  best  treat- 
ment. 

Neuralgia  of  joints  usually  depends  upon  some  local  or  constitutional 
cause,  although  cases  occur  in  which  neither  of  these  can  be  found.  After 
injury  loose  bodies,  adliesions,  or  small  areas  of  inflammation  may  be  respons- 
ible. It  may  be  due  to  disease  of  the  central  or  peripheral  nervous  system, 
or  be  reflex  from  disease  or  injury  of  nerve  fibers  coming  from  the  same 
trunk  that  supplies  tlic  joint,  and  it  may  be  associated  with  gout,  rheimiatism, 
syphilis,  malaria,  neurasthenia,  or  hysteria.  Like  neuralgia  elsewhere,  the 
pain  is  paroxysmal.  The  IrtalmerU  is  that  of  the  causative  lesion,  if  such  can 
be  found;  other  rases  are  treated  as  neuralgia  elsewhere. 

Hysterical  joint  (nciiromimesis)  is  characterized  by  pain  and  tenderness, 
hyiwreslhesia  or  anesthesia  of  the  overlying  skin,  rigidity  of  the  joint,  mus- 
cular atrophy  from  disuse,  and  absence  of  local  heat  and  swelling,  unless  these 
be  present  from  the  use  of  irritating  applications.  The  condition  is  most 
frequent  in  the  knee  and  hip,  usually  of  young  women.  Some  cases  follow 
injury,  others  arise  spontaneously.  The  diagnosis  is  made  by  carefully 
excluding  all  organic  disease,  and  by  finding  associated  symptoms  of  hpteria. 
The  joint  may  be  fixed  in  a  pxisition  contrary  to  that  usually  assumed  in  dis- 
_  ease,  and  be  freely  movable  under  light  anesthesia  or  when  the  patient's  atten- 
tion is  diverted.  The  position  of  the  limb  may  var)-,  sometimes  quite  sud- 
denly. The  (TMlmenl  is  that  of  hysteria.  Electricity,  massage,  and  passive 
motions  are  useful,  but  may  do  harm  by  concentrating  the  patient's  attention 
upon  the  joint. 

Hemarthrosis  (effusion  of  blood  into  a  joint),  apart  from  injury,  may  be  due 
to  a  number  of  causes  (sec  spontaneous  hemorrhage).  In  hemophilia,  follow- 
ing a  slight  injury  or  sometimes  spontaneously,  a  joint  becomes  distended  with 
blood,  which  may  gradually  be  absorbed,  leaving  the  joint  again  normal,  or 
become  organized  and  lead  to  adhesions  and  obliteration  of  the  joint.  The 
history  is  the  most  important  factor  in  diagnosis.  The  treatment  is  immobil- 
ization and  compression.  Massage  and  passive  motion  may  be  used  with 
caution  in  the  later  stages.    Under  no  circiunstances  should  the  joint  be  as- 
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pirati-d  or  opened,  as  such  treatment  might  be  followed  by  uncontrollable 
hemorrhage. 

Loose  bodies  in  joints  (joint  mice)  consist  of  fibrin,  fatty  tissue,  fibrous 
tissue,  cartilage,  or  bone.  Those  made  of  fibrin  are  usually  small  ami  numer- 
ous, and  are  best  seen  in  tuberculosis  of  joints,  bursie,  or  tendon  sheaths  (rice 
bodies).  Occasionally  they  are  due  to  other  causes,  e.g.,  a  small  foreign  body, 
blood  clot,  or  detached  synovial  villus,  around  which  the  fibrin  collects.  Such 
loose  bodies  frequendy  become  fibrous.  Bodies  which  are  at  first  pedun- 
culated and  afterwards  become  loose  by  rupture  of  the  pedicle,  may  be  fatty 
(in  lipoma  arborescens),  fibrous,  cartilaginous,  or  bony,  according  to  the  tis- 
sue from  which  they  spring;  they  may  be  also  neoplasms,  or  result  from  hyper- 
trophy of  sjTiovial  villi,  desiccation  of  cartilage,  or  detachment  of  osteophytes 
in  chronic  arthritis.  The  most  frequent  cause,  however,  is  injury,  a  portion 
of  bone,  or  more  frequently  cartilage,  being  detached  from  the  articular 
surface,  usually  the  internal  condyle  of  the  knee,  which  is  the  joint  generally 
affected.  Thou^  even  completely  detached,  these  bodies  may  continue  to 
grow,  being  nourished  by  the  synovial  fluid. 

The  symptoms  are  severe  pain  and  temporary  locking  of  the  joint, 
followed  by  subacute  synovitis,  and  caused  by  the  loose  body  lodging  between 
the  ends  of  the  bones  or  in  a  synovial  recess.  These  attacks  recur  from 
lime  to  time,  and  owing  to  repeated  distention,  the  ligaments  may  become 
relaxed  and  the  joint  weakened.  Loose  bodies  may  sometimes  be  palpated, 
but  are  very  elusive,  hence  the  name  joint  mice.  If  bony  in  nature  they  may 
be  detected  by  the  X-ray.  The  svTiiptoms  closely  resemble  those  of  a  dis- 
located semilunar  cartilage,  but  in  loose  bodies  the  locking  of  the  joint  is 
usually  of  brief  duration,  and  there  is  no  marked  tenderness  over  the  site  of 
the  semilunar  cartilage. 

The  treatment  is  removal  by  a  small  incision  directly  over  the  loose  body, 
which  should  be  held,  whenever  possible,  by  the  fingers  of  the  other  hand, 
or  better  transfixed  by  a  needle  before  the  jiatient  is  anesthetized,  otherwise 
the  body  may  elude  even  the  most  careful  search  after  the  joint  is  opened. 
The  joint  should  be  explored  for  other  loose  bodies,  closed  with  sutures,  and 
immobilized  for  a  week  or  two. 

Ankylosis  is  rigidity  or  immobility  of  a  joint.  False  ankylosis  is  caused 
by  extraarticular  lesions,  such  as  cicatrices,  shorteningof  muscles,  adhesions  of 
tendons,  and  contraction  of  fascia;  it  may  be  bony  as  the  result  of  ossification 
of  periarticular  inflammatory  fibrous  tissue  or  of  muscles  (myositis  ossificans). 

In  true  or  intraarliailar  ankylosis  the  joint  surfaces  are  united  by  fibrous 
tissue,  cartilage,  or  bone.  Fibrous  ankylosis  is  usually  incomplete,  unless 
the  entire  joint  is  obliterated  by  short  bands  of  strong  fibrous  ti.ssue;  iKe  tsi.\.Vst\ 
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may  sometimes  be  differentiated  fnnii  bony  ankylosis  by  the  X-ray,  by 
pain  on  allempts  to  move  the  joint,  and  by  subsequent  signs  of  inflammation, 
if  these  attempts  have  been  very  forcible.  Cartilaginous  or  bony  ankylosis 
is  complete  (no  motion),  except  in  some  cases  of  ossification  of  the  periarticular 
structures,  and  in  some  cases  caused  by  the  interlocking  of  osteophytes  in  osteo- 
arthritis. The  causes  of  true  ankylosis  are  the  various  forms  of  synovitis  and 
arthritis.  It  may  be  caused  also  by  an  unreduced  dislocation  or  fracture,  or 
by  disease,  e.  g.,  caries  which  alters  the  shape  of  the  ends  of  the  bones  so 
that  they  no  longer  fit  each  other  (ankylosis  oj  dejormity).  Simple  immobil- 
ization of  the  large  joints  without  inffammation  docs  not  lead  to  ankylosis, 
allhiiugh  if  prolonged  it  may  cau.se  stiffness  owing  to  the  atrophy  of  the 
periarticular  structures.  The  ejjetts  of  ankylosis  vary  with  its  degree,  the 
angle  of  fixation  (a  straight  knee  and  an  elbow  bcnl  to  a  right  angle  are  much 
more  useful  than  a  bcnl  knee  and  a  straight  elbow),  the  joint  affected  (e.g.. 
in  the  shoulder  ankylosis  is  com[xrnsated  for  by  movements  of  the  clavicle 
and  .scapula),  and  the  amount  of  atrophy  of  the  bones  and  soft  [uirts;  in 
children  there  may  be  stunting  of  the  growth  of  a  limb. 

The  treatment  is  prophylactic  and  curative.  The  prophylactic  treatment 
consists  in  hmiling  effusions  or  inflammatorv'  exudates,  which  by  organi- 
zation cause  ankylosis;  and  in  preventing  the  union  of  synovial  sur- 
faces by  early  passive  movements.  In  incomplete  ankylosis  due  to  lim- 
ited synovial  adhesions,  daiiy  attempts  to  move  the  joint,  without  causing 
intolerable  pain,  will  stretch  or  break  the  adhesions  and  result  in  cure. 
If  the  adhesions  are  more  extensive,  the  joint  may  be  forcibly  moved  while 
the  patient  is  under  a  general  anesthetic.  This  treatment  causes  a  recurrence 
of  the  inflammation,  and  the  joint  must  be  immobilized  until  it  has  subsided. 
when  massage  and  passive  motions  are  begun.  In  long  standing  cases  for- 
cibly breaking  adhesions  under  an  anesthetic  occasionally  results  in  fracture 
of  atrophied  bone,  or  tearing  of  shortened  bl<x)d  vessels,  ner\'es,  skin,  or  other 
soft  tissues.  It  should  not  be  attempted  after  the  subsidence  of  a  tuberculous 
arthritis  for  fear  of  recurrence.  Electricity  and  massage  are  useful  in  main- 
taining nutrition  and  preventing  atrophy  of  muscles.  If  the  adhesions  are  very 
extensive,  forcibly  breaking  them  under  an  anesthetic  will  be  followed  by  so 
much  inflammatory  reaction  that  they  will  reform  before  passive  motions 
can  be  started.  In  these  cases  as  well  as  in  complete  ankylosis,  recovery  can 
be  secured  only  by  operation,  which  alwaj-s  shoiJd  be  undertaken  if  the  joint 
be  fixed  at  a  vicious  angle.  Osteotomy  has  been  employed,  chiefly  in  anky- 
losis of  the  hip  and  knee,  to  straighten  a  limb  thai  is  fixed  at  an  incon- 
vient  angle.  In  ankylosis  of  the  hip  the  bone  is  cut  either  through  the  neck  or 
just  below  the  trochanters,  after  making  an  incision  from  just  below  the  antcr- 
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ior  su)xTifir  siiinc  vcnically  downwards  for  three  or  more  inches.  Adams' 
subcuUincous  oskolomy  of  the  neck  of  the  femur  is  performed  by  inlroducing 
a  knife  midway  between  the  trochanter  and  the  anterior  superior  spine  of  the 
ilium,  and  pushing  it  inwards  until  it  reaches  the  neck  of  the  bone.  An  Adams' 
saw  (I'"iu.  23.4)  is  then  intr(«iuced  and  the  neck  of  the  bone  divided.  The  limb 
is  straightened  and  the  bone  reunites.  In  ankylosis  of  the  knee  the  bone  is 
divided  above  the  joint  in  much  the  same  way  as  for  genu  valgum.  Excision 
b  seldom  performed  except  at  the  ellx)w,  where  it  gives  a  movable  but  weakened 
joint.  Perhaps  the  best  method  is  e.x|xisure  of  the  joint  by  an  incision  suit- 
able for  resection,  and  division  or  removal  of  all  adhesions,  bony  prominences, 
etc.,  which  interfere  with  movement  (arlhrolysis).  To  maintain  mobility 
various  foreign  bodies,  such  as  celluloid,  rubber,  magnesium,  etc.,  have  been 
placed  l>etween  the  ends  of  the  lx>nes,  but  are  almost  uniformly  unsuccessful, 


Kic.  j*4.— Ad»m»'  (Mteolomy  saw. 


in  that  the  foreign  substance  is  usually  discharged  and  the  ankylosis  recurs. 
The  interposition  of  a  flap  of  muscle  or  fascia  (arthroplasty)  seems  to  offer 
the  best  prospects  for  a  new  and  movable  joint. 

False  ankylosis  is  treated  according  to  the  cause;  it  may  require  excision 
of  a  cicatrix;  tenotomy  or  tenoplasty;  myotomy  or  myoplasty;  removal  of 
areas  of  ossification,  etc.  It  should  be  recalled  that  any  of  these  operations 
may  be  needed  to  assist  also  in  the  cure  of  a  true  ankylosis. 

Arthrodesis  is  just  the  (ip[Kisite  of  arthrolysis,  i.e.,  the  surgeon  attempts 
to  secure  ankylosis  in  a  flail  joint,  such  as  may  follow  paralysis.  The  joint 
is  opened,  cither  arthrectomy  or  excision  performed,  and  the  bones  fastened 
together  with  wire  or  nails. 

In  erasion,  or  arthrectomy,  the  joint  is  opened  by  an  incision  suitable 
for  resection,  an<i  the  diseased  (issues  (usually  tuberculous)  alone  removed  by 
scissors  and  forceps,  or  by  curette.  When  ap)>licable,  erasion  is  to  be  pre- 
ferred to  resection,  since  it  causes  neither  immediate  shortening  nor  subse- 
quent inlcrfercncc  with  the  growth  of  the  limb. 
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^^  Exdstoci.  or  raecdoti,  of  a  )omt.  t.c,  of  the  amcuistmg  oidt  of  llie  bcHcs 
with  ihe  (Kitila^  and  sjmo'VJaJ  sxtiiiitvic.  5s  pcrfotmcd  lo  remotvan  atticu- 
Uticm  desUn^red  by  injuiy  or  disease  (usually  tubenmlosis),  thns  mTOic&ng 
ainpuutioa,  or  to  render  a  limb  mote  useful,  e.j;..  in  iiTcd(ic3)fe  luntions  or 
other  forms  of  ankyloee.  There  are  two  genera]  mediods  of  endsioo.  The 
sukperioxUal,  ot  conserrative,  in  wlt[di  the  perioftcmn.  jtnnt  capenfe.  and 

IMttadied  Uj^ments  and  tendons  are  saved,  is  tlie  ideal  opcimdon,  as  booe 
may  be  reformed  from  the  periosteum,  and  movemoits  of  the  joint  preserved 
by  the  RiusaJar  attachments.  It  is  rarely  applicable,  bowcvei'.  because  these 
•tructures  are  usiially  involved,  and  in  certain  jomts,  notably  the  elbow,  new 
booe  mt^t  bterfere  with  free  motion.  In  the  radkal  method  the  periosteum 
b  sacriliced.  The  incisions  should  be  so  made  as  to  enter  the  joint  by  the 
shortest  way  with  a  minim  inn  amount  of  injury  to  the  surroundBig  tisiucs. 

The  shoulder  joint  may  be  excised  through  an  anterior  oblique  incision. 
three  or  four  inches  in  length,  extending  from  the  coracoid  process  downward 
and  outward  along  the  anterior  border  of  the  deltoid  muscle,  the  patient  being 
supine,  close  to  the  edge  of  the  table,  and  the  shoulders  raised.  The  pectoro- 
deltoid  groove  is  opened,  the  cephalic  vein  and  the  pectoral  muscles  retracted 
inward  and  the  deltoid  outward,  thus  uncovering  the  biceps  tendon,  to  the 
outer  side  of  which  the  capsule  of  the  joint  is  incised.  After  depressing  the 
elbow  and  rotating  the  humerus  inward,  the  supra-  and  infra-spinatus  and 
teres  minor  are  separated  from  the  greater  tuberosity,  and  the  subscapularis 
from  the  lesser  tuberosity  after  rotating  the  bone  outward.  Flexing  the  elbow 
relaxes  the  tendon  of  the  biceps,  which  is  then  displaced  inward,  and  the  head 
of  the  bone  delivered  through  the  wound  and  divided  with  a  saw.  If  the 
glenoid  cavity  is  involved,  the  diseased  bone  is  removed  with  a  curette,  or  as 
a  sequestrum.  The  arm  is  bound  to  the  chest  over  an  axillary  pad,  to  pre- 
vent displacment  of  the  end  of  the  humerus  under  the  coracoid.  Passive 
motions  are  begun  as  soon  as  the  stitches  have  been  removed. 

The  elbow  joint  (Fig.  481)  may  be  resected  through  a  posterior  median 
incision  (Langenbcck),  about  four  inches  in  length,  with  the  tip  of  the  olec- 
ranon process  at  its  middle,  the  arm  lying  across  the  patient's  body.  The 
I)eriosteum  and  the  inner  half  of  the  triceps  tendon  are  separated  from  the 
ulna  and  olecranon  and  pushed  inwards  with  the  ulnar  nerve,  then  the  internal 
lateral  ligament  and  the  common  origin  of  the  flexor  muscles  separated  from 
the  inner  condyle.  The  periosteum,  outer  half  of  the  triceps  tendon,  anconeus, 
external  lateral  ligament,  extensors  of  the  forearm,  and  supinator  brevis  are 
next  scraped  from  the  bone  on  the  outer  side,  and.  after  flexing  the  forearm. 
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the  ends  of  the  btines  delivered  through  ihc  wound  and  removed  with  a  saw. 
Tlie  forearm  is  placed  on  an  internal  angular  splint  for  a  week  or  ten  daysi 
after  which  daily  passive  motions  are  made. 

Of  all  excisions  that  of  the  wrist  joint  is  the  least  satisfactory.  The  opera 
tion  is  difficult  and  tedious,  and  so  much  of  the  bony  structures  usually  have 
to  be  removed  that  the  hand  is  often  useless  afterwards.  The  simplest  method 
is  tliat  of  Langcnbcck,  A  straight  dorsal  incision  is  made  from  the  middle 
of  the  metacarpal  bone  of  the  index  finger  to  the  middle,  and  three-fourths  of 
an  inch  above,  the  lower  extremity  of  the  radius.  The  incision  passes  along 
the  radial  si<le  of  the  tendon  of  the  extensor  indicis.  The  tendons  of  the  index 
finger  are  retracted  to  the  ulnar  side  and  the  lower  border  of  the  annular 
ligament  divided.  The  fibrous  sheaths  of  the  extensor  tendons,  the  insertio'n 
of  the  supinator  longus,  the  annular  and  capsular  ligaments,  and  the  perios- 
teum are  separated  from  the  end  of  the  radius,  and  the  tendons,  ligaments, 
and  periosteum  from  the  ulna.  Flexing  the  hand  o|jens  the  radiocarpal  joint 
and  facilitates  excision  of  the  first  row  of  carpal  bones.  It  may  be  necessary 
to  remove  those  of  the  second  row  and  even  the  bases  of  the  metacarpal  bones. 
The  lower  ends  of  the  radius  and  ulna  arc  next  delivered  and  divided  with  a 
saw.  If  the  tendons  of  the  extensor  radialis  longior  and  brcvior  are  in  the 
way,  they  may  be  divided  and  later  sutured.  A  straight  splint  is  applied 
with  the  foreann  midway  between  pronation  and  supination.  The  fingers 
should  be  flexed  and  extended  daily,  beginning  on  the  second  or  third  day, 
but  the  wrist  should  remain  fixed  until  healing  is  complete;  indeed  in  some 
cases  a  flail  joint  results  and  a  permanent  support  is  needed. 

The  hip  joint  may  be  entered  from  three  aspects,  anteriorly  through  the 
straight  incision  of  Barker,  laterally  through  a  curved  (White)  or  straight 
(I^ngcnbeck)  indsion,  and  posteriorly  through  the  angular  incision  of 
Kochcr.  With  the  anterior  incision  no  muscular  structures  are  divided  and 
very  little  damage  is  done  to  the  surrounding  tissues,  but  the  joint  is  poorly 
exposed  at  the  bottom  of  a  deep  wound  which  is  not  well  situated  for  sub- 
sequent drainage.  The  lateral  and  posterior  incisions  necessitate  the  cutting 
of  muscles  and  inflict  greater  damage  on  the  tissues,  but  they  render  the  joint 
more  accessible  and  facilitate  drainage.  The  anterior  inciiion  extends  from 
one-half  inch  below  the  anterior  superior  spine  of  the  ilium  downward 
and  slightly  inward  for  three  or  four  inches.  The  joint  is  e.tposcd  by 
rrtracting  tlie  tensor  vagina:  femoris  and  glutei  outwards,  the  sartorius  and 
rectus  inwards.  Branches  of  the  circumflex  artery  arc  encountered  and 
liguted.  The  joint  capsule,  cotyloid  ligament,  and  periosteum  of  the  femur 
arc  incised  in  the  line  of  the  wound,  and  as  air  enters  the  joint,  the  articulating 
surfaces  of  the  bones  may  be  separated  and  the  ligamcntum  lues  oiV.   "Wt 
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periosteum  with  Ihc  attached  muscles  is  then  separated  from  the  greater  tuber- 
osity, and  the  bone  cut  with  an  Adams'  or  a  chain  saw,  or  with  a  chisel.  The 
line  of  division  may  be  above  or  below  the  greater  trochanter.  The  acetab- 
ulum is  curetted,  and  if  drainage  be  necessary,  a  counteropening  made 
posteriorly. 

Langrnbeck's  external  incision  extends  from  a  point  three  inches  above  the 
upper  border  of  the  great  tuKhanter  down  over  thaUprominence  for  four  or 
five  ipches  in  the  long  axis  of  ihc  femur,  the  patient  lying  upxm  the  sound  side 
with  the  thigh  flexed  at  an  angle  of  forty-five  degrees.  The  skin  and  fascia 
are  divided  and  Ihe  fibers  of  the  gluteus  maximus  sei>arated,  thus  e.xposing  the 
gluteus  medius  and  pyriformis,  which  arc  separated  with  retractors.  The  cap- 
sule of  the  joint  and  periosteum  over  the  greater  trochanter  are  then  incised 
in  the  line  of  the  wound,  an  additional  transverse  incision  being  made  if  neces- 
sary, and  the  ix-riostuuni  and  muscles  elevated.  .■Xfter  cutting  the  cotyloid 
and  round  ligaments,  the  thigh  is  adducted  and  rotated  outward,  thus  forcing 
tlie  head  of  the  bone  through  the  wound.  The  bone  is  usually  divided  below 
the  great  trochanter,  as  its  removal,  if  the  periosteum  and  muscles  are  intact, 
does  not  interfere  with  sutise<|Ufnt  motion ;  if  permitted  to  remain  it  inter- 
feres with  drainage  and  may  become  diseased.  A  Buck's  extension  is  api)licd 
tci  the  leg,  which  is  supported  laterally  by  sand  bags.  The  cavity  becomes 
filled  with  fibrou.s  tissue  which  permits  limited  motion. 

In  the  knee  joint  (Fig.  496)  fixation  and  not  motion  is  desired  after  resection. 
.An  anterior  .semilunar  incision  is  made  from  the  jnislerior  and  upjK'r  border  of 
one  condyle  to  the  other,  the  convexity  closely  approaching  the  insertion  of  the 
ligamentum  patella;.  Flexing  the  leg  to  a  right  angle,  the  superficial  tissues, 
ligamcntum  patell.T,  and  the  anterior,  lateral,  capsular,  and  crucial  ligaments 
are  divided  in  turn.  Carefully  [)rotccling  the  jiopllteal  structures,  the  condyles 
of  the  femur  are  freed,  then  cut  in  a  plane  at  right  angles  to  the  long  axis  of 
the  bone.  The  head  of  the  tibia  is  similarly  exposed  by  retraction  of  the  tissues, 
pushed  forward,  and  the  articulating  surface  shaved  off.  The  patella  and  all 
of  the  infected  synovial  membrane  and  bursa  are  then  removed,  and  a  rubber 
tube  placed  behind  the  bones,  to  emerge  at  either  angle  of  the  wound.  The 
bones  may  be  fi.xed  together  with  wire,  nails,  suture  of  the  ligaments,  or  merely 
by  a  fixed  dressing  (see  Fig.  53).  The  splint  or  plaster  cast  should  be  worn 
for  at  least  eight  weeks. 

The  ankle  joint  is  seldom  resected,  as  a  modem  artificial  leg  gives  a 
more  useful  limb  than  the  ankylosed  and  fixed  joint  usually  following  ex- 
cision. In  the  Langenbeck  operation  a  hook-shaped  incision  is  first  made 
around  the  lower  end  of  the  fibula;  starting  three  inches  above  the  tip  it 
follows   the   posterior  border,   curves  around  the  external   malleolus,  and 
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passes  upward  on  the  anterior  border  for  one  inch.  The  periosteum  and 
overlying  tissues  are  separated  from  the  bone,  which  is  divided  at  the  upper 
end  of  the  wound  and  drawn  outward,  when  the  ligaments  attached  to  the  lower 
end  are  cut.  A  second  incision,  one  and  one-half  inches  in  length,  curves 
around  the  internal  malleolus,  and  this  b  joined  by  a  vertical  cut,  two  inches 
long,  made  in  the  median  line  of  the  tibia  (anchor-shaped  incision).  The  bone 
is  freed  and  removed  as  on  the  outer  side.  A  part  or  the  whole  of  the  astrag- 
alus may  be  removed  through  either  wound,  preferably  the  inner.  Another 
method  is  to  make  a  transverse  incision  across  the  front  of  the  joint  connecting 
both  malleoli.  The  tendons  and  anterior  tibial  nerve  are  sutured  at  the  com- 
pletion of  the  operation.  A  fenestrated  plaster  cast  is  applied  with  the  foot 
at  a  right  angle  with  the  leg. 
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CHAPTER  XXI. 

HEAD. 

THE  SCALP. 

Contusions  of  the  scalp  cause  an  effusion  of  blood  into  the  tissues  which 
may  amount  to  a  hematoma.  In  new -bom  chiKiren  the  effusion  due  to  pres- 
sure around  the  presenting  part  is  called  caput  succedantum.  Cephalheituitoma 
may  be  (i)  superficial  in  the  subcutaneous  tissues,  the  swelling  being  confined 
to  the  injured  part  only;  (2)  subaponeurotic  in  the  loose  tissue  beneath  the 
occipital  frontalis,  in  which  case  a  fluctuating  swelling  reaching  from  the  eyes 
to  the  occiput  may  be  present;  and  (3)  subpcricranial,  the  attachments  of  the  _ 
periosteum  at  the  sutures  confining  the  eflusion  to  one  bone.  Contusions  I 
of  the  scalp  require  special  mention  only  because  of  the  danger  of  associated 
injury  to  the  brain,  for  the  svmptoms  of  which  a  careful  examination  should 
always  be  made.  A  hematoma  may  be  mistaken  for  a  fracture  of  the  skull 
because  of  its  indurated  margin  and  soft  center.  The  margin,  however,  is 
regular,  pits  on  pressure,  and  is  above  the  contour  of  the  head;  in  doubtful 
cases,  particularly  if  there  are  symptoms  of  intracranial  mischief,  the  parts 
should  be  incised  and  carefully  explored.  The  IrMlment  docs  not  differ  from  i 
that  of  contusions  in  other  parts  of  the  body.  ■ 

Wounds  of  the  scalp  always  require  a  careful  examination  for  fracture  of 
tlie  skull  or,  in  the  absence  of  this,  for  signs  of  concussion  or  intracranial 
hemorrhage.  It  should  be  recalled  also  that  laceration  of  the  scalp  may  M 
have  been  the  result  of  a  fall  caused  by  a  serious  constitutional  disease  or  the  ■ 
taking  of  a  poison.  If  the  wound  is  too  small  for  exploration  and  there  arc  I 
any  suspicious  symptoms,  it  should  be  enlarged.  A  slit  in  the  pericranium  I 
may  feel  like  a  fracture,  but  all  doubt  is  dispelled  by  careful  inspection.  A  ■ 
suture  will  not  be  taken  for  a  fracture  if  one  recalls  the  situation  of  the  suture  H 
and  observes  that  it  does  not  bleed.  In  the  temporal  region  a  wound  of  the  ■ 
fascia  may  resemble  a  fracture,  but  the  supposed  cerebral  tissue  (temporal  I 
muscle)  will  harden  when  the  patient  shuts  his  jaw.  A  superficial  scalp  fl 
wound,  even  if  infected,  is  rarely  a  serious  matter;  if,  however,  the  loose  sub-  I 
aponeurotic  tissue  has  been  opened  and  infected,  suppuration  may  spread  to  H 
the  attachments  of  this  structure,  i.e..  to  the  eyebrows,  zygoma,  and  superior  H 
curved  line  of  the  occipital  bone.    A  flap  of  scalp,  even  of  the  largest  size,     H 
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retains  its  vitality  owing  lo  Ihe  fact  Lliat  the  vessels  run  in  the  scalp  and  do 
nut  come  from  the  subjacent  structures.  The  treatment  is  that  of  wounds 
elsewhere. 

Traumatic  or  spurious  meningocele  is  a  collection  of  cerebrospinal  fluid 
beneath  the  scalp  following  a  fracture,  usually  in  a  child.  It  pulsates,  has  an 
impulse  on  coughing,  and  may  be  reducible.  The  treatment  is  the  same  as 
that  of  meningocele. 

Abscess  of  the  scalp  may  be  due  to  infection  from  the  exterior  or  to  dis- 
ease of  the  cranial  bones.  Suppuration  is  limited  in  the  same  way  as  extrav- 
asation in  cephalhematoma.  In  the  subaponeurotic  form  the  abscess  is 
boimded  only  by  the  attachments  of  the  aponeurosis  of  the  occipital  frontalis. 
In  these  cases  the  constitutional  symptoms  are  severe  and  the  infection  may 
spread  to  the  intracranial  structures.  Incision  should  be  made  above  the 
zygoma  on  each  side,  above  the  superior  curved  line  of  the  occipital  bone 
behind,  and,  if  necessary,  abo^■e  the  brows  in  front. 

Tumors  (using  the  term  in  its  broadest  sen.se)  springing  from  the  scalp  or 
the  subjacent  structures  are  pulsating  or  non-pulsatlng.  The  pulsating  tumors 
include  ordinary  aneurysm,  arteriovenous  aneurysm,  arterial  varix,  angioma, 
circoid  ancur)'sm,  sarcoma  (of  bone  or  meninges),  meningocele  (true 
and  spurious),  encephalocele,  hydrencephalocete,  hernia  cerebri,  and  other 
tumors  if  situated  over  an  open  fontanelle.  Among  the  non-pulsating  tumors 
are  papilloma  (wart),  horns,  moles,  epithelioma,  fibroma  (when  diffuse  and 
involving  a  large  part  of  the  scalp  it  is  known  as  f)achydermatoccle),  sarcoma, 
sebaceous  cyst,  dermoid  cyst,  subaponeurotic  lipoma,  gumma,  syphilitic  nodes, 
exostosis,  and  pneumatocele.  Tlie  congenital  tumors  are  hematoma,  angioma, 
meningocele,  encephalocele,  hydrcncephalocele,  and  dermoid  cyst.  The  last 
is  usually  situated  at  the  outer  canthus  of  the  eye  or  root  of  the  nose,  and 
sometimes  ajmmunicates  with  the  interior  of  the  skull  through  a  congenital 
opening  in-  the  bone.  Most  of  these  affections  have  already  been  described, 
the  rest  will  be  described  below. 

Craniocerebral  Topography  and  Cerebral  Localization. — Fig.  335 
shows  Broca's  points  marked  on  the  .skull.  The  longitudinal  fissure,  contain- 
ing the  longitudinal  sinus,  underlies  a  line  drawn  from  the  glabella  to  the  inion 
and  jiassing  along  the  sagittal  suture.  The  fissure  oj  BtV/ia/ separates  the  cere- 
brum fmin  tlic  cerebellum,  contains  the  lateral  sinus,  and  is  indicated  by  a 
line  drawn  from  the  inion  to  the  external  auditory  meatus.  The  fissure  of 
SyMus  runs  from  a  p<5inl  one  and  a  quarter  inches  behind  the  external  angular 
process  of  the  frontal  bone  and  tlie  same  distance  above  the  zygoma,  to  a  point 
three-fourths  of  an  inch  below  the  most  prominent  part  of  the  parietal  emi- 
nence.   The  main  fissure  corresponds  to  the  first  three-fourths  of  an  incKt^l 


Fic.  235.— Skull  showing  thr  point*  named  by  Broca  As,  astcrion  (junction  of  the  occip- 
ital, parirtal,  and  tcmiKiral  boncs^:  Hasion.  middle  of  anterior  wall  of  foramen  maffntim- 
77.  brrsma  f  junction  of  the  sagittal  and  coronal  Kuturt<>):  C^.  ophryon  (on  a  level  with  the 
superior  border  of  the  eyebrows,  and  corrcspondioit  nearly  to  the  glabella,  the  smooth  sw  ell- 
ing  between  the  eyebrows!;  £,  gonion  'angle  ol  the  lower  jaw*;  /,  inion  (externa)  occipital 
protuberance):  /..  lambda  (junction  of  sagittal  and  lambdoidal  sutures);  ,V.  nation  tjunction 
of  the  nasal  and  frontal);  (>/^,  obelion  (the  satiittal  suture  between  the  parietal  foramina); 
P,  ptrrion  (point  of  junction  of  great  wing  of  sphenoid  and  the  frontal,  parietal,  and  squa- 
mous bones.  This  may  be  Ilshaped  or  K-shaped.  or  "  retourni."  in  which  the  frontal  and 
temporal  just  touch);  .V,  stcphanion  (or.  better,  the  superior  stephanion.  intersection  of 
ridge  for  temporal  fascia  and  coronal  suture);  .V.  inferior  stephanion  (intersection  of  ridge 
for  temporal  muscle  and  coronal  suture).     (American  Test-book  of  Surgery.) 


I 


folding  one  comer  back  on  the  line  A  C  (Fig.  236),  i.e.,  from  the  middle  of  the 
side  D  D  to  the  comer  A.  The  side  E  A  is  then  placed  in  the  middle  line  of 
the  head,  and  the  line  A  C  corresponds  to  the  fissure  of  Rolando,  the  angle 
E  A  C  being  67J  degrees.  Horslcy's  cyrtometi-r  (I'ig.  337)  is  an  instrummi 
for  marking  out  the  fissure  of  Rolando.  The  prrcentrai  or  vertical  sulcus  (Fig. 
338)  lies  just  behind  and  parallel  to  the  coronal  suttire,  or  one  convolution 
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(roughly  one  finger's  breadth)  in  front  of  ihe  fissure  of  Rolando.  The  inlra- 
parirliil  sulcus  begins  one  convolution  behind  ihc  junction  of  the  middle  and 
lower  thirds  of  the  fissure  of  Rolando,  fxasses  upward  midway  between  the 
Rolandic  fissure  and  the  parietal  eminence,  then  cur^•es  backwards  between 
the  longitudinal  fissure  and  the  parietal  eminence  into  the  occipital  lobe. 
The  suprannjrginal  convolution  lies  behind  the  intraparieia!  fissure  and  curi'es 
over  the  extremity  of  the  fissure  of  Sylvius, 
uniting  posteriorly  with  the  angular  convolution, 
which  arches  over  the  extremity  of  the  suiieriur 
temporal  fissure  (Fig.  240). 

Kronlein's  method  (I-'ig.  23c;)  of  craniocerebral 
topography  is  as  follows:  A  horizontal  line, 
A  B,  is  drawn  through  the  lower  margin  of  the 
orbit  and  upper  margin  of  the  external  auditory 
meatus.  Above  and  [>arallel  with  this  is  a 
second  line,  C  D,  on  a  level  with  the  upjxr 
margin  of  the  orbit.     Three  vertical  lines  are 
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now  drawn,  the  first  passing  through  the  middle  of  the  zygoma,  E  F,  the 
second.  G  H,  through  condyle  of  the  lower  jaw.  and  the  third,  T  J,  through 
the  posterior  margin  of  the  mastoid  process.  A  line  drawn  from  K  to  J  cor- 
■  responds  between  L  and  J  to  the  fissure  of  Rolando.  The  line  K  M,  which 
bisects  the  angle  J  K  N,  corresjionds  to  the  horizontal  limb  of  the  fissure  of 
Sylvius.     If  this  line  is  continued  backwards  to  the  middle  line  of  the  head 
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Flo.  J37.— Oorilcy's  crylomeler. 


(O)  it  indicates  approximately  the  situation  of  the  parietooccipital  fissure 
K  and  N  arc  the  points  to  trephine  for  the  anterior  and  posterior  branches 
of  the  middle  meningeal  artery. 

It  should  be  recalled  that  the  cerebral  centers  exhibit  exaltation  or  abolition 
of  function  according  to  the  degree  of  disease  or  injury;  thus  thetc  \s\a.'iV3R. 
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mania  or  coma,  spasm  or  paralysis,  hj'peresthesia  or  anesthesia,  if  the  intel- 
lectual, motor,  or  sensory  centers  respectively  are  involved. 

The  motor  area  (Figs.  240,341)  comprises  the  ascending  frontal  and  ascend- 
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Fic.  338,— Diaieram  showina  relations  to  the  skull  of  the  midiJle  mcninBeal  artery  lin  redj. 
the  superior  lonffituilinal  and  lateral  sinuses  (in  blue),  and  the  principal  fissures. 


ing  parietal  convolutions  and  the  cortex  immediately  adjacent;  it  lies  on  either 
side  of  the  fissure  of  Rolando  and  extends  to  the  mesial  surface  of  the  brain. 
On  the  cortex  the  leg  center  occupies  the  upper  third,  the  arm  center  the  mid- 
dle third,  the  face  center  the  lower  third; 
on  the  median  surface  from  before  back- 
w&rd  are  the  centers  for  the  head,  trunk, 
and  leg.  The  motor  area  presides  over  the 
muscles  of  the  opposite  side  of  the  body. 
The  centers  for  general  sensalum  arc  not 
jKisitivcly  localized;  some  believe  that  they 
correspond  to  the  motor  areas.  The  center 
for  vision  is  in  the  cuneus,  which  lies  in 
the  occipital  lobe  between  the  parietooc- 
cipital and  calrarine  fissures  (Fig.  341); 
unilateral  destruction  of  thisarca  restilts  in 
hemianopsia ,  or  blindness  of  the  correspond- 
ing half  of  each  retina.  The  auditory  center  is  in  the  middle  and  ]K)stcrior 
parts  of  the  first  tcmperosphenoidal  gyrus,  while  smeti  and  Itiste  are  located 
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in  the  uncus,  which  is  the  anterior  extremity  of  the  hippocampal  convolutiim; 
these  centers  are  bilateral,  hence  both  sides  must  be  damaged  to  cause  tota\ 


FiC.  «o.— (\Val*ham.^  The  cortical  area*' of  the  convexity  of  ihc  left  cerebrum.  Fi.T  2,  F3. 
Frontal  convolution*.  Fj.  Center  for  speech.  Ti.  Tj.  Tj.  Temporosphenoiilal  convolutions.  Ti, 
center  for  hearine.  A.  Angular  convolution,  the  area  of  clear  virion  connected  with  the 
yellow  »pot.  F.  S.  Sylvian  finsure.  O.  Occipital  lobe.  P  F.  Tntraparietal  fissure.  I' OF.  Parieto- 
occipital (iKxure.  Recent  observations  tend  to  show  that  tn  man  the  sensorimotor  area»  do  not 
extend  much  behind  the  fissure  of  Rolando,  but  lie  mainly  in  front  of  it.     (Sherrington.) 


Fifi.  wi.— (WaUham*  Median  surface  of  lelt  cerebrum.  G  F.  Gynif*  fornicatus;  perhaps 
connected  with  irencral  sen<iaiion.  it*  impairment  causes^  hemianetthesia.  C.  Cuneus. 
C*  M  F.  Cjilln9omar(;inal  fi»((urc.  Q.  (Juadrale  lobule.  C  F.  Calcarinc  fissure.  U.  Unci- 
nate lobule. 


abolition  of  hearing,  smell,  or  taste.    The  center  for  speech  is  the  posterior 
half  of  Ihe  third  left  fmnta!  convolution  {Broca's  com'oluHon),  in  right  haadicd 
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people;  in  the  left  handed  it  is  on  the  right  side.  Destruction  of  this  center 
causi's  molar  aplmsia.  or  loss  of  sfxx-ch.  It  is  usually  associated  with  agraphia. 
or  inability  to  write,  which  |xiints  to  a  lesion  near  the  hand  center  or  a  lesion 
of  the  second  frontal  convolution.  Sensory  or  amnesic  aphasia  includes 
many  complicated  sj-mptoms,  the  most  imjwrtant  of  which  are  word  deajness, 
indicating  a  lesion  ui  the  jwsterior  half  of  the  first  or  second  temporal  convolu- 
tion, and  word  blindness  {alexia),  in  which  the  angular  and  supramarginal  gj'ri 
arc  at  fault.  Apraxia,  or  loss  of  memory  of  the  use.  color,  odor,  taste,  etc.,  of 
objects,  also  ix)ints  to  a  lesion  in  the  supramarginal  and  angular  gyri.  The 
slereognoslic  center  is  in  the  superior  parietal  lobule;  a  lesion  in  this  region 
causes  askrcogtwsis.  or  loss  of  power  to  recognize  the  size  and  shafK-  of  objects. 
Reason,  iiitelligcnre,  and  will  arc  sup]x>scd  to  reside  in  the  suf>erior  and  middle 
frontal  convolutions,  particularly  those  of  the  left  side.  Affections  of  the 
cerebellum,  especially  of  the  middle  lobe,  cause  vertigo  and  ataxia.  Those 
portions  of  the  brain  in  which  lesions  do  not  cause  localizing  symptoms  are 
called  silent  or  latent  regions,  viz.,  the  anterior  portion  of  the  frontal  lobes, 
the  temporosphetioidal  lobes  except  in  part  on  the  left  side,  a  large  part  of 
the  [arielal  and  occipital  lobes,  and  a  portion  of  the  cerebellum. 

The  technic  of  cerebral  surgery  includes  the  instructions  laid  down 
under  general  lechnic  (q.v.).  The  head  is  shaved  and  carefully  examined  for 
scars,  etc.  It  is  disinfected  with  soap  and  water,  alcohol,  and  bichlorid  of 
mercury,  i  to  4,000,  the  day  before  operation,  and  this  procedure  is  repeated  at 
the  time  of  operation.  In  emergency  cases  disinfection  can  be  carried  out 
only  immediately  before  o|jeration.  Ether  increases  the  bleeding,  but  is  safer 
than  chloroform  for  anesthesia.  The  fissures  may  be  marked  out  with  an 
aniline  pencil  r>r  with  ifidin,  but  as  it  will  be  necessary  to  reflect  the  soft  parts, 
the  center-pin  of  a  trephine  should  be  forced  through  the  scalp,  in  order  to 
mark  the  bone,  in  three  places,  viz.,  at  each  end  of  the  fissure  of  Rolando,  and 
at  the  iK)int  which  will  <Kcupy  the  center  of  the  trcjihine  of)cning.  The  head 
should  be  raised  on  a  sand  pillow  in  order  to  give  it  firm  support  and  lessen 
bleeding.  Unless  the  operation  can  be  performed  by  enlarging  an  e.\isting 
wound,  a  horscshoe-shapcd  flap,  with  the  base  downwards  to  preserve  the  blood 
supply  and  including  the  periosteum,  is  reflected  from  the  skull.  The  skull 
may  be  opened  with  a  trephine,  gouge,  chisel.  Gigli's  wire  saw,  or  with  a  special 
drill  and  saw  attached  to  a  dental  engine  or  electric  motor,  and  any  of  these 
openings  may  be  enlarged  with  rongeur  forceps,  after  separating  the  dura 
from  the  skull  with  a  Horsley's  dural  separator,  with  which  the  inner 
surface  of  the  skull  may  also  be  explored.  The  trephine  (Fig.  242) 
is  a  hollow  cylinder  with  a  sawnrdgc.  It  is  provided  with  a  center- 
pin,  which    projects   beyond   the  saw-edge,   and   holds   the  instrument  in 
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until  a  groove  in  the  skull  has  been  made.  The  pin  is  then 
withdrawn  and  the  section  eonif)!cted  by  twisting  the  trephine  from  left 
to  right  and  from  right  to  left.  When  the  diploe  has  been  reached, 
theR"  will  be   more  bleeding  and  ksscned  resistance.     The  inner  table  is  rcc- 


PlO.  Mt. — (l)  GiiUwIreuw:  (i)  Horslcy's  ilural  <rpiraIor:  lj>  ronscur  (orcep*;  (4)  treph- 
ine; 15).  Keen's  ronseur  forceps. 


ngnizcd  by  its  density;  at  this  time  one  should  proceed  with  caution  and  fre- 
quently test  the  depth  of  the  gn)ove  with  the  flat  end  of  a  probe.  If  one  seg- 
ment of  the  circle  is  cut  through  before  Ihc  remainder,  the  trephine  is  tilted 
•o  aH  to  iivoid  injury  to  the  lUira.    The  trephine  should  be  conical,  or  provided 


with  guards,  so  that  it  cannot  plunge  suddenly  into  the  brain.  A  trephine 
three-fourths  of  an  inch  in  diameter  is  the  best  size  for  most  purposes.  Very 
large  trephines  art  difTjcult  to  manage,  owing  to  the  amount  of  bone  to  be  cut 
and  the  curvature  of  the  skull.  By  osteoplastic  resection  is  meant  the  turning 
back  of  a  trap-<Joor.  consisting  of  scalp  and  bone,  which  is  replaced  at  the 
completion  of  the  operation.  The  flap  is  outlined  by  an  incision  extending 
down  to  tl>e  bone,  but  the  scalp  is  not  separated  from  the  skull.  A  groove 
is  then  made  in  the  bone,  in  the  line  of  incision,  with  chisel  or  saw,  and  the 
section  completed  with  an  osteotome.  Elevators  are  placed  beneath  the  flap, 
which  is  pried  upwards,  an<i  turned  back  by  fracturing  the  bone  al  its  base. 
By  making  a  small  trephine  opening  on  either  side  of  the  base  and  at  each 
comer  of  a  r7 -shaped  flap,  the  intervening  bone  may  be  severed  with  forceps 
(Fig.  243),  or  with  the  Gigli  wire  saw,  which  is  passed  from  one  opening  to 
the  other  beneath  the  hone  and  over  a  grooved  director,  the  bone  being  divided 
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fin.  H3.— DcVilbiM"  forceps.— I  Binnie.) 


from  within  outwards.  SteUwagen  has  invented  an  ingenious  instrument  for 
quickly  making  a  Irap-door  in  the  skull.  Osteoplastic  resection  is  used  chiefly 
for  explorator)'  purposes  or  for  the  removal  of  tumors,  in  other  words,  when 
it  is  di-sirable  to  c,x]xjse  a  large  extent  of  the  cortex. 

The  dura  is  opened  about  one-fourth  inch  away  from  the  bone,  so  that  sub- 
sequent suturing  will  be  facilitated.  It  is  lifted  from  the  brain  with  rat-tooth 
forceps,  nicked  with  a  knife,  and  the  flap  completed  with  scissors.  No  anti- 
septic should  be  used  after  the  dura  is  ofjcned.  It  should  be  noted  whether 
the  membranes  are  edematous,  and  whether  the  brain  pulsates  or  bulges. 
Bulging  and  absence  of  pulsation  indicate  a  marked  intTcase  in  intracranial 
pressure  (tumor,  abscess,  cysts,  etc.).  Lividity,  a  yellowish  color,  or  an 
increase  in  density  as  determined  by  the  finger,  point  to  a  tumor.  The  ex- 
posed centers  may  be  stimulated  with  Keen's  double  brain -electrode  in  order 
to  corroborate  the  findings  of  craniocerebral  topography.    The  current  should 
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be  no  more  powerful  than  that  required  to  move  the  muscles  of  the  thumb. 
If  further  exploration  is  desirable,  the  brain  may  be  punctured  with  a  needle 
or  grooved  director,  or  even  incised.  In  removing  diseased  brain  tissue  antero- 
posterior incisions  do  less  harm  to  the  centers  than  those  placed  in  a  ver- 
tical direction. 

Hemorrhage  from  the  scalp  is  controlled  temporarily  with  hemostatic  forceps, 
permanently  with  ligatures  or  sutures.  Bleeding  from  the  bone  is  checked 
by  gauze  pressure,  by  crushing  the  edge  of  the  bone  with  forceps,  or  best  by 
Horsley's  wax  (beeswax  7,  ahnond  oil  i,  salicylic  add  i).  Blood  vessels 
in  the  dura  and  brain  may  be  tied  with  fine  suture-ligatures  of  silk  or  cat- 
gut, general  oozing  may  be  controlled  with  hot  compresses.  Bleeding  from 
a  sinus  may  readily  be  controlled  by  gauze  [acking,  which  should  be  left 
in  place  several  days;  other  procedures  for  the  same  purpose  are  to  catch 
the  wotmd  with  forceps  which  remain  for  several  days,  to  apply  a  lateral  ligat- 
ure, to  suture  the  opening,  and  to  ligate  the  entire  sinus.  The  indications  for 
drainage  are  the  same  here  as  elsewhere. 

The  dura  should  be  sutured  with  catgut,  the  scalp  with  silkworm  gut,  and 
a  copious  dressing  applied.  The  head  should  be  slightly  elevated,  and  the 
patient  kept  absolutely  quiet. 

Excepting  osteoplastic  resection,  the  bone  is  ordinarily  not  replacedrthe 
defect  in  the  skull  being  remedied  in  time  by  dense  fibrous  tissue.  Bone, 
either  in  chips  or  in  the  form  of  a  button  may,  however,  be  replaced,  if  during 
the  operation  it  is  kept  in  salt  solution  at  a  temperature  of  105  degrees.  Osse- 
ous defects  in  the  skull  have  been  filled  by  Senn's  decalcified  bone  chips  and 
by  plates  of  celluloid,  tin,  etc.  The  same  end  may  be  gained  by  transferring 
a  portion  of  the  outer  table  of  the  neighboring  skull  to  the  opening  by  means 
of  a  flap  of  scalp.  Attempts  have  been  made  to  prevent  adhesions  between 
the  brain  and  overlying  structures  by  interposing  rubber  tissue,  egg  membrane, 
gold  and  silver  foil,  etc. 

mjxnuEs  TO  the  cranium  and  its  contents. 

Concussion  of  the  brain  b  due  to  a  shaking  or  jarring  of  the  brain  by  di- 
rect (e.g.,  a  blow  on  the  head)  or  indirect  force  (e.g.,  a  fall  on  the  buttocks).  In 
the  mildest  form  no  anatomical  changes  take  place,  but  in  the  severe  variety 
there  are  lacerations  of  the  brain  tissue  and  blood  vessels.  If  the  bleeding 
from  these  lacerations  is  sufficiently  great  to  exert  pressure  on  the  brain,  the 
condition  is  one  of  compression  rather  than  concussion. 

The  symptoms  vary  from  temporary  giddiness  or  stunning,  to  collapse  and 
death.    In  awell  marked  case  there  is  unconsciousness  which  is  rarely  completes 
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in  that  the  patient  may  be  partly  roused  by  shouting,  pricking  the  soles 
of  the  feet,  etc.  The  muscles  are  relaxed,  the  sicin  cold  and  pale,  the  tem- 
perature subnormal,  the  respirations  slow  and  shallow,  the  pulse  weak  and 
rapid.  The  pupils  are  equal,  react  to  light,  and  are  usually  dilated.  The 
reflexes  are  sluggish  or.  in  the  severest  cases,  abolished.  The  sphincters  are 
relaxed,  so  that  involuntary  evacuations  from  the  bowel  may  occur,  but  reten- 
tion of  urine  is  more  common  than  its  expulsion  owing  to  relaxation  of  the  blad- 
der muscle.  Transient  paralyses  may  exist.  This  is  the  stage  of  collapse, 
which  may  last  from  minutes  to  hours;  it  ends  either  in  death  or  in  the  stage 
of  reaction,  which  may  be  inaugurated  by  a  convulsion,  or  more  commonly  by 
slight  movements  of  the  cxlri-mitics  and  vomiting.  The  sjmptoms  mentioned 
above  gradually  di.sapjxar,  the  tem[x;rature  rises,  perhaps  to  100°  F.  or  a  little 
above,  and  there  b  headache,  drowsiness,  or  irritabiUty,  which  may  last  a 
number  of  days. 

The  prognosis  should  always  be  guarded,  although  in  most  cases  complete 
and  perniuneiit  rtancry  follows.  The  early  dangers  are  compression  from 
hemorrhage,  and  inflammation  of  ihc  brain  or  meninges.  Among  the  sequela 
may  be  mentioned  cerebral  irritabilily,  inveterate  headache,  vertigo,  loss  of 
memory,  change  in  character,  insanity,  epilepsy,  diabetes,  neurasthenia,  and 
possibly  tumor  or  abscess.  Frequently  the  patient's  memory  is  defective 
for  the  events  immediately  preceding  the  accident. 

The  treatment  during  the  stage  of  collapse  is  the  application  of  external 
heat  and  the  administration  of  stimulants  as  in  shock.  Alcohol,  however, 
should  not  be  given  because  of  its  exciting  effect  on  the  brain,  and  care  should 
be  taken  not  to  overslimulate.  When  reaction  has  been  obtained,  the  patient 
should  be  kept  in  bed  in  a  quiet  nwm,  an  ice  bag  placed  on  the  head,  the 
bowels  opened  with  a  purge,  and  the  catheter  used  if  there  is  retention  of 
urine.  The  diet  should  be  fluid,  and  sedatives  used  if  necessar)-.  If  uncon- 
sciousness is  prolonged,  a  suspicion  of  greater  injur)-  than  concussion  should 
always  be  entertained.  After  severe  concussion  the  patient  should  avoid 
mental  exertion  for  a  number  of  weeks  or  months. 

Cerebral  irritability  may  come  on  in  a  few  hours  or  days  after  severe 
concussion  of  the  brain.  The  patient  lies  curled  up  on  his  side,  is  restless, 
irritable,  or  delirious,  aiid  [x-rhaps  has  involuntary  evacuations  from  the  blad- 
der and  bowels;  the  eyes  are  closed,  the  pupils  contracted  but  react  to  light, 
the  temperature  slightly  elevated,  the  pulse  weak  and  slow.  The  condition 
lasts  a  few  days  or  several  weeks,  and  ends  in  complete  recovery  or  in  jjenna- 
nent  impairment  of  the  mental  faculties.  The  treatment  is  the  same  as 
that  for  the  second  stage  of  concussion. 

Compression  of  the  brain  may  be  caused  by  depressed  fracture,  foreign 
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body,  intracranial  hemorrhage,  hydrocephalus,  inflammatory  products  (includ- 
ing abscess  and  edema),  and  by  cysts  and  tumors  (including  gumma  and 
tuberculous  deposits). 

The  symptoms  are  immediate  in  depressed  fracture,  foreign  bodies,  and 
apoplexy.  The  onset  is  delayed  in  middle  meningeal  hemorrhage  and  in 
inflammatory  e.xudates,  and  is  very  gradual  in  tumors,  cysts,  and  chronic 
hydrocephalus.  In  traumatic  cases  the  symptoms  may  be  preceded  by  or 
mixed  with  those  of  concussion.  In  a  pure  rase  of  well  developed  compres- 
sion there  is  complete  unconsciousness,  i.e.,  the  patient  cannot  be  roused  by 
shouting,  pricking  the  soles  of  the  feet,  etc.;  the  temperature  is  raised;  the 
skin  hot  and  moist;  the  pulse  full,  slow,  and  sometimes  irregular,  becoming 
rapid  before  death;  the  blood  pres-sure  increased;  and  the  respirations  slow 
and  stertorous.  The  stertor  is  due  to  paralysis  of  the  soft  jjalale,  the 
flapping  of  the  checks  to  paralysis  of  the  facial  muscles.  In  the  final  stage 
the  respirations  are  rapid,  irregular,  and  of  the  Cheytie-Slokes  variety;  the 
pupils  are  dilated,  perhaps  unequal,  and  do  not  respond  to  light;  and  there 
are  retention  of  urine  from  paralysis  of  ihc  bladder,  and  involuntary  fecal 
evacuations  from  relaxation  of  the  sphincter  ani.  Localized  jwiralyses  may 
be  detected  on  one  side  of  the  b<«iy  in  the  early  stages,  but  in  the  final  stage 
all  the  muscles  are  equally  relaxed. 

The  diagnosis  may  be  ver)*  difficult  in  cases  in  which  no  history  can  be 
obtained.  There  are  many  causes  for  coma,  but  only  those  most  frequently 
confused  with  compression  are  mentioned  below.  The  student  is  advised 
to  compare  the  s)-mptoms  of  compression  and  concussion.  In  acute  alcohnlism 
the  patient  is  not  absolutely  unconscious;  the  pupils  are  dilated,  equal,  and 
react  to  light;  the  pulse  is  frequent;  and  there  are  no  paralyses.  Dilated  varices 
on  the  face,  injected  eyes,  and  the  odor  of  alcohol,  are  of  lesser  importance, 
since  an  alcoholic  may  have  a  fracture  of  the  skull,  and  an  injured  man  may 
have  been  given  whisky.  A  drunken  individual  improves  after  washing  out 
the  stomach  and  as  the  effects  of  the  alcohol  pass  away.  In  doubtful  cases 
any  contusion  of  the  scalp  should  be  investigated  by  incision,  and  the  patient 
watched  for  symptoms  of  compression.  In  opium  poisoning  the  respirations 
arc  very  slow,  the  pupils  small,  and  paralyses  absent.  A  farewell  letter  or 
an  empty  Iwltle  may  be  found  in  the  patient's  pocket,  and  the  drug  may  be 
recovered  from  the  stomach.  It  should  be  recalled  that  in  pontine  hemorrhage 
the  pupils  arc  contracted,  but  there  are  crossed  paral)-sis  and  a  high  tempera- 
ture. In  Mfcmw  the  coma  follows  convubions,  the  temperature  is  subnormal, 
the  face  and  feet  are  edematous,  the  pupils  are  normal  or  dilated,  albuminuric 
retinitis  is  sometimes  present,  albumin  and  casts  are  found  in  the  urine,  and 
cs,  except  in  rare  cases,  are  absent.     In  apoplexy  all  the  symptoms  ( 
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ciompr«'ssion  are  present,  and  tLe  diagnosis  can  be  made  only  by  the  history 
and  the  absence  of  local  evidences  of  injurj".  Diabtlic  coma  follows  somno- 
lence, the  respirations  arc  rapid,  the  pulse  weak,  and  there  are  sugar  in  the 
urine,  a  sweet  odor  to  the  breath,  and  no  paralyses. 

The  treatment,  which  is  removal  of  the  coniy)ressing  agent  whenever  pos- 
sible, is  given  in  more  detail  in  discussing  the  causative  conditions  mentioned 
above.  Irrespective  of  the  cause,  however,  it  may  be  advisable  to  trephine 
simply  for  the  relief  of  pressure. 

Fractures  of  the  skull  are  divided  into  those  of  the  vault  and  those  of  the 
base,  although  these  varieties  are  often  combined. 

Fractures  of  the  vault  are  caused  by  direct  or  indirect  violence;  in  the  lat- 
ter instance  the  bone  yields  from  compression  of  the  skull.  Fracture  by  contrt 
coup  is  a  very  rare  fracture  occurring  on  the  side  opjxisitc  to  that  on  which  the 
blow  is  received.  Like  fractures  elsewhere  those  of  the  skull  may  be  simple 
or  compound,  complete  or  partial.  The  best  example  of  incomplete  fracture 
is  that  of  the  outer  table  in  the  region  of  the  fn>ntal  sinus,  the  inner  table  being 
uninjured.  Fracture  of  the  inner  table  alone  is  rare.  In  children  the  skull 
may  be  indented  without  fracture  of  either  table.  The  usual  injury  is  a 
fissured  jracturc;  if  several  fissures  radiate  frfim  one  point  the  injury  is  called  a 
steUale-  jraclure.  Depressed  jrarlures  arc  usually  comminuted.  The  depres- 
sion may  slope  evenly  from  the  sound  bone  (saucer  or  ptmd-shaped  fracture), 
or  the  fragment  or  fragments  may  be  com[)lctely  dclached  and  depressed 
below  the  inner  table  (gutter  jracture).  Punctured  jractures  are  usually  com- 
minuted and  depressed,  but  the  area  involved  is  small.  In  all  complete 
fractures  the  inner  table  is  usually  more  involved  than  the  outer,  owing  to 
its  lack  of  support  and  greater  brittleness,  and  owing  to  the  diffusion  of  the 
forte. 

Symptoms  in  a  simple  fissure-fracture,  a])art  from  local  bruising,  may  be 
absent,  and  the  condition  can  be  recognized  with  certainty  only  after  e.\plora- 
tory  incision,  which  should  be  done  if  there  are  evidences  of  compression  or 
severe  concussion.  Occasionally  a  crackcil-pot  sound  is  obtained,  and  in  rare 
instances  a  spurious  meningocele  forms  (p.  387).  In  simple  depressed  fracture 
the  indentation  may  be  masked  by  swelling.  An  old  scar  or  a  hematoma  may 
feel  like  a  depression  (p.  386).  In  compound  cases  the  fracture  may  be  seen 
and  felt,  and  if  the  dura  is  injured  tlierc  will  lie  an  escape  of  cerebrospinal 
fluid  and  possibly  of  brain  tissue.  The  jxjssibility  of  mistaking  a  suture,  a 
slit  in  the  pericranium,  or  a  tear  in  the  temporal  fascia  for  a  fracture  should 
be  recalled  (p.  386).  Fracture  of  the  inner  table  alone  is  diagnosticated  only 
after  trephining  for  the  associated  brain  symptoms.  The  cerebral  symptoms 
may  be  those  of  concussion  or  compression.    The  localizing  cerebral  signs 
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depend  on  the  region  involved  (p.  390).  The  prognosis  is  that  of  the  com- 
plicating injury  to  the  brain.  The  immediate  dangers  are  shock,  laceration 
of  the  brain,  and  compression  from  bone  or  blood.  The  intermediate  danger 
is  septic  inflammation;  and  the  remote  dangers  are  the  same  as  those  of 
concussion  (q.  v.). 

Treatment  is  required  for  (i)  disinfection,  (2)  depression,  or  (3)  compres- 
sion. I.  All  compound  fractures  must  be  disinfected;  when  the  injury  is  even 
a  fissure,  it  will  often  be  necessary  to  remove  the  line  of  fracture  by  gouge 
or  rongeur,  owing  to  the  presence  of  hair  or  dirt  which  has  been  driven  into 
the  crack.  2.  If  depression  exists,  whether  the  fracture  is  simple  or  com- 
pound and  whether  there  are  symptoms  of  intracranial  trouble  or  not,  the  bone 
should  be  pried  into  place  by  an  elevator.  If  an  opening  sufficiently  large 
for  the  elevator  does  not  exist,  it  will  be  necessary  to  trephine,  the  center-pin 
being  placed  upon  the  sound  bone  near  the  fracture.  If  there  is  much  com- 
minution, it  may  be  better  to  remove  the  fragments.  In  simple  depressed 
fractures  in  children  the  same  rule  should  apply  as  in  adults,  although  some 
authors  advise  exix;ctant  treatment  in  these  cases.  The  reason  fur  trephining 
in  depression  without  symptoms  is  to  prevent  subsequent  cerebral  troubles, 
e.g.,  epilepsy,  insanity.  Punctured  fractures  require  trephining  both  for 
depression  and  disinfection.  3.  All  fractures,  whether  simple  or  compound, 
with  symjjtoms  of  compression  recjuirc  trephining.  The  only  cases  which 
are  treated  expectantly  arc  those  with  simple  fractures  without  depression  or 
symptoms,  and  those  in  which  tlie  injury  is  very  extensive. 

Fractures  of  the  base  of  the  skull  are  caused  by  direct  violence,  as  stabs 
or  gunshot  wounds  through  the  orbit,  nose,  mouth,  or  occiput,  in  which  case  the 
fracture  may  be  depressed;  a  similar  injury  results  from  a  blow  on  the  chin 
which  drives  llie  condyles  of  the  jaw  into  the  middle  fossa,  or  from  a  fall  on 
the  head,  feet,  or  buttocks,  which  drives  the  vertebral  column  upwards  into 
the  posterior  fossa.  Direct  fractures  are  caused  also  by  blows  at  the  level  of 
the  base  of  the  skull,  which  siilit  the  ba.se  as  a  cliisel  does  a  piece  of  wood. 
Indirect  fractures  are  caused  by  ejttension  of  a  fracture  of  the  vault  (irradialion), 
or  by  a  squeeze  of  the  head,  the  resulting  fracture  running  parallel  with  the 
direction  of  the  compressing  force  {bursting  fracture) ,  or  at  right  angles  to  the 
direction  of  the  force  {compression  jra(ture).  In  these  cases  the  line  of  frac- 
ture is  a  fissure,  the  direction  of  which  is  determined  by  the  direction  of  the 
force  and  the  lines  of  least  resistance  in  the  base  of  the  skull.  Most  fractures 
of  the  base  are  com|^iound,  communicating  with  the  air  through  the  orbit,  nose, 
pharynx,-  or  car.  Fracture  of  the  middle  fossa  is  the  most  frequent,  but 
fracture  of  the  jwsterior  is  the  most  fatal,  because  of  the  vital  centers  therein 
contained.    The  dangers,  both  immediate  and  rrmute,  are  the  same  as  those 
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of  fracture  of  the  vault,  except  that  here  the  imtx>rtant  structures  at  the  base 
and  the  cranial  nerves  arc  much  more  likely  to  be  implicated. 

The  symptoms  arc  usually  those  of  severe  concussion  or  compression, 
although  both  of  these  may  be  absent.  The  temperature  is  at  first  subnormal 
from  shock,  then  rises  to  ioo°  or  ioi°  F,  and  subsequently  falls  to  normal 
or  subnormal.  A  continuous  rise  indicates  e-xtensive  injury  to  the  brain  or 
meninges.  Fractures  involving  the  anterior  fossa  may  cause  epistaxis 
followed  by  a  flow  of  cerebrospinal  fluid  from  the  nose,  and  subconjunc- 
tival hemorrhage,  which  is  recognized  by  its  occurrence  after  several  hours 
or  days  and  by  the  fact  that  it  comes  from  behind  for\vards,  i.e.,  no  white 
sclerotic  can  be  .seen  posterior  to  it.  If  the  bleeding  is  profuse  the  eye  may  be 
pushed  forward.  In  fractures  of  the  middle  fossa  blood  and  cerebrospinal 
fluid,  rarely  brain  tissue,  may  escape  from  the  ears  and  occasionally  from  the 
nose  or  mouth.  It  should  be  recalled  that  bleeding  from  the  ear  may  be  caused 
by  injury  to  the  bone  or  cartilage,  or  by  rupture  of  the  tympanum,  without 
fracture  of  the  base,  and  that  a  serous  fluid  may  come  from  the  mastoid  cells 
and  inner  car.  Cerebrospinal  fluid  may  be  recognized  by  its  watery  character, 
by  the  increase  in  flow  on  straining  or  coughing,  and  by  chemical  examination; 
it  is  alkaline,  contains  a  large  quantity  of  chlorids  and  a  trace  of  albumin,  and 
gives  the  reaction  for  sugar  with  Fchling's  test.  In  the  [xislerior  fossa  the 
blood  infiltrates  the  muscles  at  the  back  of  the  neck,  but  is  prevented  from 
reaching  the  skin  by  the  cen-ical  fascia,  except  along  the  course  of  the  posterior 
auricular  artery,  thus  causing  a  crescentic  line  of  ccchymosis  behind  the  ear 
(Battle's  sign).  Optic  neuritis  occasionally  occurs  a  week  or  more  after  fracture 
of  the  posterior  fossa.  Paralysis  of  the  cranial  nerves  also  indicates  fracture 
of  the  base;  those  most  frequently  injured  arc  the  facial,  auditory,  and  optic. 
Bloody  cerebrospinal  fluid  may  be  obtained  by  lumbar  puncture,  even  three 
or  four  weeks  after  the  injur)'. 

The  treatment  is  first  to  react  from  shock  as  indicated  under  concussion 
of  the  brain.  The  patient  should  be  put  in  a  dark  and  quiet  room,  the  nose, 
phar)'nx.  or  ear  disinfected  (p.  45),  according  to  the  situation  of  the  frac- 
ture, and  in  case  of  the  ear  the  canal  plugged  with  sterile  cotton  and  a  ban- 
dage applied  over  an  external  dressing.  Ice  should  be  applied  to  the  head,  a 
purgative  administered,  and  the  patient  kept  on  a  fluid  diet.  In  a  punctured 
wound  of  the  orbit  involving  the  Ijase  of  the  skull,  it  will  be  necessary  to  enlarge 
the  wound  in  order  to  disinfect  thoroughly;  in  some  of  these  cases  it  may  be 
advisable  to  trephine  above  the  orbit  to  remove  depressed  fragments  and 
disinfect.  Symptoms  of  compression  indicate  lrej)hining.  The  mo'rtality  is 
in  the  neighborhood  of  75  per  cent. 

Intracranial  hemorrhage  may  be  spontaneous  (e.g.,  apoplexy)  or  trau- 


INTRACRANIAL   HEMORRHACE. 

matic.  Spontanexrus  hemorrhage  belongs  to  the  physician  rather  than  to  the 
surgeon,  although  in  certain  cases  of  ingravescent  apoplexy  the  common 
carotid  artery  has  been  tied,  and  in  ordinary  apoplexy  the  removal  of  a  sec- 
tion of  the  skull  has  been  suggested  in  order  to  relieve  compression.  Trau- 
matic hemorrhage  may  be  extradural  (between  the  dura  and  the  bone),  sub- 
dural (between  the  dura  and  the  brain),  or  cerebral  (within  the  brain). 

Extradural  hemorrhage  may  be  due  to  a  wounded  sinus,  but  is  most 
commonly  caused  by  rupture  of  the  middle  meningeal  artery  or  one  of  its 
branches.  Fracture  is  usually  present,  but  the  accident  may  occur  without 
injury  to  the  bone,  or  it  may  occur  on  the  opposite  side  to  that  which  has  been 
struck  (conire  cmip). 

The  symptoms  in  an  uncomplicated  case  are  clearly  divided  into  three 
periods,  (i)  Temporary  untonsciousntss  from  concussion,  which  may,  how- 
ever, be  absent;  (2)  a  period  of  consciousness  that  varies  according  to  the 
size  of  the  vessel  injured  from  a  very  brief  period  to  a  number  of  hours;  and 
(3)  secondary  uneonsciousness  due  to  compression,  which  comes  on  gradually 
as  the  clot  increases  in  size.  The  patient  becomes  stupid  and  finally  comatose; 
paralysis,  perhaps  preceded  by  twitching,  develops  in  one  center,  usually 
the  head  or  arm,  and  slowly  creeps  to  adjacent  centers  until  the  whole  opposite 
side  of  the  body  is  involved;  and  the  pupil  of  the  affected  side  becomes  dilated 
and  immobile  owing  to  the  extension  of  the  clot  to  the  base  of  the  brain.  The 
pulse  is  more  frequent  than  in  other  forms  of  compression  owing  to  the  loss 
of  blood;  the  temperature,  jmrticularly  on  the  paralyzed  side,  rises;  and  in 
case  of  fracture  blood  finds  its  way  externally. 

The  treatment  is  trephining  one  and  one-fourth  inches  behind  the  external 
angular  process  of  the  frontal  bone,  on  a  level  with  the  upper  margin  of  the 
orbit,  thus  exposing  the  middle  meningeal  and  its  anterior  branch;  if  the  clot 
is  not  found,  a  second  opening  should  be  made  at  the  same  level  just  beneath 
the  parietal  eminence,  i.e.,  over  the  posterior  branch  (Figs.  238  and  239). 
The  side  to  be  trephined  is  that  opposite  the  paralysis,  and  not  necessarily 
the  side  on  which  injury  to  the  scalp  or  skull  is  evident.  The  clot  is  removed 
with  the  finger  and  the  artery  secured  by  a  suture-ligature.  If  the  artery 
has  been  ruptured  where  it  lies  in  an  osseous  canal,  such  may  be  plugged 
with  wax,  gauze,  or  sterile  wood,  or  gently  crushed  with  forceps.  The  only 
means  of  diagnosticating  hemorrhage  from  a  sinus  are  the  situation  of  the 
injury,  and  possibly  the  slower  onset  of  symptoms  owing  to  the  low  pres- 
sure of  the  blood  in  the  sinus.  The  means  of  controlling  hemorrhage  from 
a  sinus  have  already  been  indicated  (p.  39s).  The  mortality  of  extradural 
hemorrhage  without  operation  is  90  per  cent.,  with  operation  ^.^^  per  cent. 

Subdtiral  bemorrboge  arises  from  injuries  to  the  inner  wall  of  the  venous 
36 
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sinuiscs,  from  rupture  of  the  middle  meningeal  artery  if  the  dura  has  been 
opened,  and  most  frequently  from  wounds  of  the  middle  cerebral  or  its 
branches. 

The  syqiptoms  are  those  of  concussion,  rapidly  merging  into  compression 
owing  to  the  widely  diffused  clot.  Tn  rare  instances  the  clot  may  be  limited 
and  give  localizing  sjinptoms. 

The  treatment,  if  the  clot  can  be  localized,  is  trephining  over  the  region 
indicated  by  the  symptoms,  removal  of  the  coagulated  blood,  hemostasis  by 
ligature  or  iwcking.  and  drainage.  As  a  rule  the  injur)'  is  widespread  and 
but  little  can  be  accomplished  by  ojieration. 

Cerebral  hemorrhage  due  to  trauma,  is  accompanied  by  injuries  so  dif- 
fuse that  death  quickly  follows,  and  operation  is  indicated  only  in  the  presence 
of  localizing  .symptoms.     Sec  also  wounds  of  the  brain. 

Wounds  of  the  internal  carotid  artery  within  the  skull  arc  quickly 
fatal  if  the  wound  is  large,  but  if  small,  recovery  sometimes  occurs  with  the 
development  of  an  ancurj'smal  varix  between  the  artery  and  the  cavernous 
sinus.    The  treatment  is  ligation  of  the  common  carotid  in  the  neck. 

Wounds  of  the  brain  may  be  non-jwnctrating,  i.e.,  those  which  do  not 
communicate  with  the  exterior,  or  penetrating,  i.e.,  those  associated  with  an 
external  wound. 

Non-penetrating  wounds  are  caused  by  falls  and  blows,  and  may  or  may 
not  be  associated  with  simple  fracture  of  the  skull.  They  vary  in  degree  from 
a  limited  cimtusion  to  extensive  lacerations  or  puij)ificalion.  The  amount 
of  hemorrhage  depends  upon  the  situation  and  extent  of  the  injury.  If 
the  patient  recovers,  the  effused  blood  may  be  absorbed  and  the  site  of  the 
laceration  be  marked  by  a  depressed  cicatrix,  or  the  extravasated  blood  may 
become  organized  as  a  brownish  adherent  layer  or  form  a  cyst.  In  other 
cases  inflammatory  phenomena  supcr\-ene  and  cause  softening  of  the  brain 
tissue,  which,  if  not  extensive  or  involving  important  centers,  may  result  In 
complete  recovery.  In  more  serious  cases  the  inflammation  spreads  to 
the  meninges,  and  compression  of  the  brain  ensues  as  the  result  of  edema  or 
exudation.  It  is  generally  thought  that  cerebral  tissue  once  destroyed  is 
never  regenerated;  if  the  functions  of  such  tissue  reappear,  it  is  supposed  to 
be  due  to  compensatory  action  of  neighboring  centers. 

The  symptoms  are  those  of  severe  concussion,  indeed  if  a  patient  does  not 
react  promptly  from  concussion,  contusion  or  laceration  of  the  brain,  or  hem- 
orrhage is  probably  present.  Death  may  be  instantaneous  if  the  vital  centers 
arc  involved.  Symptoms  of  compression,  if  present  from  the  beginning,  indicate 
depressed  fracture,  or  extensive  hemorrhage  from  the  brain  tissue;  compression 
coming  on  later  is  due  to  bleeding  from  the  meningeal  vessels  or  sinuses,  or 
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to  a  spreading  edema  or  inflammatory  exudate.  The  localizing  symptoms 
will  depend  upon  the  portion  of  brain  injured.  The  remote  effects  are  the 
same  as  those  of  concussion.  " 

The  treatment  depends  upon  the  symptoms.  If  concussion  is  present  it 
should  be  treated;  if  signs  of  compression  arise  the  skull  should  be  trephined 
according  to  the  localizing  symptoms,  and  depressed  bone  elevated,  hemor- 
rhage checked,  or  drainage  instituted,  according  to  the  cause  of  compression. 

Penetrating  wounds  of  the  brain  are  caused  by  blows,  falls,  stabs,  and 
gunshot  wounds  and.  excepting  rare  cases,  e.g.,  a  puncture  through  an  open 
fontanelle  or  foramen,  are  accompanied  by  fracture  of  the  skull. 

The  symptoms  are  those  of  compound  fracture  of  the  skull  with  those 
of  non-[)enetrating  wounds  of  the  brain.  In  punctures  such  as  a  stab  wound, 
in  which  important  centers  are  not  injured,  there  may  be  no  symptoms 
referable  to  the  brain,  as  the  injury  is  not  of  such  a  nature  as  to  produce 
concussion.  For  general  facts  regarding  gunshot  wounds  see  p.  iij.  In 
all  open  wounds  of  the  brain  there  is  danger  of  septic  meningitis,  hernia  cerebri, 
and  cerebral  abscess.  If  proper  disinfection  can  be  carried  oul  and  sterility 
maintained,  the  subsequent  course  is  the  same  as  in  nnn  penetrating  wounds. 

The  treatment  is  reaction  from  shock,  and  exploration,  by  enlarging  the 
scalp  wound  if  necessary.  Depressed  fragments  of  bone  should  be  removed, 
the  opening  in  the  skull,  if  small,  enlarged  vnlh  rongeur  forceps,  hemorrhage 
controlled,  accessible  foreign  bodies  removed,  the  wound  in  ihe  brain  dis- 
infected by  a  gentle  stream  of  boric  or  salt  solution,  drainage  by  gauze  or  rubber 
tube  instituted,  the  dura  sutured  as  far  as  possible,  and  the  patient  watched 
for  symptoms  of  meningitis  or  abscess.  The  best  means  for  locating  a  bullet 
is  the  X-ray.  If  a  probe  is  employed,  it  should  be  very  light,  e.g.,  the  Fluhrer 
aluminum  probe,  and  allowed  to  follow  the  tract  by  gravity,  the  head  being 
placed  in  a  position  rendering  this  possible.  If  the  bullet  cannot  be  found 
by  a  careful  but  gentle  search,  or,  if  a  formidable  operation  would  be  necessary 
to  remove  it,  even  if  localized  by  the  X-ray,  it  should  be  allowed  to  remain 
unless  causing  distinct  s\*mptoms. 

Hernia  cerebri  is  a  prola[)sc  of  the  brain  tissue  through  a  traumatic  defect 
in  the  skull,  as  the  result  of  increased  intracranial  pressure,  e.g.,  after  an  opera- 
tion for  an  irremovable  tumor.  It  mayor  may  not  be  covered  by  scalp,  and  it 
pulsates,  has  an  impulse  on  coughing,  and  may  be  partly  reducible,  causing 
symptoms  of  compression  of  the  brain.  According  to  the  cause  of  increased  in- 
tracranial firessurc,  it  increases  or  decreases  in  size.  If  uncovered  by  scalp, 
septic  meningitis  is  likely  to  occur;  and  if  of  large  size,  gangrene  frequently 
results.  Tliis  condition  should  not  be  confu.sed  with  fungus  cerebri,  which 
is  simply  exuberant  and  edematous  granulations  from  the  neuroglia,  as  the 
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wounds  of  the  brain.    Since  the  latter  c 

leading  f 


:  occurs  only  when  there  is  an 
opening  leading  down  to  the  brain,  care  should  be  taken  after  operation  to  su- 
ture the  dura  whenever  [xissible;  when  a  portion  of  the  dura  has  been  destroyed. 
Keen  remedies  the  defect  by  a  flap  of  pericranium,  which  is  sutured  in  place 
with  the  osteogcnetic  surface  outwards.  The  Irealmenl  of  hernia  cerebri  is,  if 
|x)ssible.  the  removal  of  the  cause  of  the  increased  intracranial  pressure.  The 
prolapsed  brain  should  be  protected,  and,  if  uncovered,  dressed  with  sterile 
gauze  to  prevent  septic  contamination.  Pressure  may  be  dangerous,  and 
amputation  should  be  employed  only  when  sloughing  has  occurred.  The 
prognosis  is  unfavorable.  Fungus  cerebri  is  treated  by  slicing  off  the  granu- 
lations, or  by  cauterizing  them  with  silver  nitrate.  The  condition  is  not 
serious. 

DISEASES  OF  THE  CRANIUM  AND  ITS  CONTENTS. 

For  diseases  of  the  cranial  bones  see  chapter  on  dise;ises  of  bone. 

A  meningocele  is  a  sac  of  cerebral  membranes  containing  cerebrospinal 
fluid  and  protruding  through  a  congenita!  opening  in  the  skull.  It  occurs 
most  frequently  in  the  middle  line,  midway  between  the  foramen  magnum 
and  the  posterior  fonlanelle,  but  may  be  found  also  at  the  root  of  the  nose, 
at  any  of  the  fontanellcs,  nr  at  the  base  of  the  skull.  It  is  round,  translucent, 
pedunculated,  and  reducible;  and  it  has  an  impulse  on  coughing,  fluctuates, 
and  rarely  pulsates.  Spurious  meningocele  is  described  on  p.  387.  The  treat- 
meni  is  excision  of  the  sac  and  closure  of  the  opening  in  the  membranes. 

Encephalocele  is  a  meningocele  containing  a  portion  of  the  brain.  The 
signs  are  the  same  as  those  of  meningocele,  except  that  the  tumor  is  opaque, 
pulsates  but  does  not  fluctuate,  and  causes  symptoms  of  pressure  when  reduced. 
Occasionally  the  brain  tissue  retracts  within  the  skull  and  the  tumor  becomes 
a  meningocele,  whicli  in  rare  instances  may  undergo  spontaneous  cure  owing 
to  the  closure  of  the  opening.  The  treatment  is  excision  of  the  sac  and  brain 
tissue,  providing  no  important  center  is  involved. 

Hydrencephalocele  is  the  same  as  encephalocele.  except  that  the  herniated 
brain  tissue  contains  a  ca\'ity  which  communicates  with  the  ventricles.  The 
swelling  is  large,  lobulated,  somewhat  translucent,  and  rarely  pedunculated 
or  reducible;  and  it  fluctuates,  pulsates,  and  has  a  slight  impulse  on  cough- 
ing. If  the  tumor  contains  motor  centers  there  may  be  paralysis.  Hydren- 
cephalocele is  not  amenable  to  treatment  and  is  always  fatal. 

Pneumatocele  is  a  collection  of  air  between  the  pericranium  and  the  skull, 
the  result  of  a  spontaneous  or  pathological  |)crforation  of  the  frontal  sinus 
or  mastoid  cells.  Of  thirty-three  cases  reported,  twenty-tlircc  were  occipital 
and  ten  frontal.    The  tumor  is  elastic,  pseudo-fluctuant,  and  often    partly 
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reducible.  The  trealment  is  puncture  and  compression;  or  better  incision, 
and  plugging  of  liie  opening  in  tlie  bone  with  antiseptic  wax. 

Hydrocephalus  is  an  excess  of  fluid  in  the  ventricles  {tntemal  hydroceph- 
alus) or  in  t)ie  subarachnoid  space  {external  hydrocephalus);  the  latter  is 
usually  secondary  to  the  former.  It  may  be  acute  (e.g.,  in  meningitis  which 
is  described  below),  or  chronic.  Chronic  hydrocephalus  may  be  congenital  or 
acquired.  Congenital  hydrocephalus  is  of  unknown  origin.  The  cranium 
becomes  very  much  enlarged,  the  superficial  veins  are  distended,  the  face 
looks  small,  the  sutures  and  fontanelles  are  wide  and  bulging,  and  tlie  child  is 
defective  mentally.  Convulsions  and  paralyses  may  occur,  and  death  usually 
takes  place  early.  Sometimes  a  cracked  pot  sound  may  be  obtained  on 
fwrcussion,  sometimes  fluctuation  may  be  felt,  and  occasionally  ihe  head  is 
translucent.  The  acquired  jorm  results  from  meningitis,  closure  of  the  fora- 
men of  Nfajendie,  or  pressure  by  a  tumor  upon  the  veins  of  Galen  or  the 
straight  sinus.     It  sometimes  follows  operation  for  spina  bifida. 

The  treatment  of  acute  hydrocephalus  is  that  of  meningitis.  Chronic 
hydrocephalus  depending  upon  tumor  should  Ije  treated  by  removal  of  the 
tumor.  If  this  is  impMSsible,  relief  from  pressure  may  be  maintained  by 
making  a  large  opening  in  the  skull.  Congenital  hydrocephalus  cannot  be 
cured.  Elastic  pres.sure,  the  injection  of  Morton's  fluid  (p.  4*5),  tapping  the 
ventricles,  and  spinal  puncture  are  practically  useless.  The  lateral  ventricle 
may  be  punctured  either  at  one  side  of  a  large  anterior  fontanelle.  or  by  making 
a  small  trephine  opening  one  and  one-fourth  inches  above  and  behind  the 
external  auditory  meatus,  and  pushing  the  needle  inwards  two  and  one- 
fourth  inches,  towards  a  point  two  and  one-half  inches  above  the  opjjosile 
meatus  (Keen),  The  most  encouraging  results  have  been  obtained  by  means 
of  horse  hair  or  catgut  strands,  one  end  of  which  is  Introduced  into  the  lateral 
ventricle  and  the  other  placed  beneath  the  dura  or  beneath  the  skin,  thus 
prtjviding  permanent  drainage  of  the  ventricular  lluid  to  a  situation  where  it 
may  be  absorbed. 

Microcephalus,  or  abnormal  smallness  of  the  cranium,  is  due  to  defective 
development,  and  is  usually  associated  with  idiocy.  The  patient  should  be 
referred  to  a  schrx)!  for  the  feeble  minded.  Linear  craniotomy  is  useless  and 
will  not  be  described. 

Intracranial  inflammation  may  involve  the  dura  (pachymeningitis),  the 
arachnoid  and  pia  {UptomeningUis),  or  the  brain  {encephalitis).  In  most 
instances  both  the  membranes  and  the  brain  are  involved  and  the  oindition 
is  called  meningitis  or  encephalitis,  although  meningo-encephalitis  would 
perhaps  l>e  the  best  term.  Under  this  heading  should  be  included  also  infec- 
tive sinus  thrombosis. 
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Pachymeningitis  externa,  i.e.,  inflaramaiion  of  the  outer  layer  of  the  dura, 
is  due  to  injury,  or  to  diseases  of  the  cranial  bones,  particularly  of  the  osseous 
tissue  surrounding  the  middle  ear.  In  the  simple  form  the  membrane  is 
thickened,  perhaps  causing  a  jjersistent  localized  headache.  In  the  suppur- 
ative variety  pus  collects  between  the  dura  and  the  bone,  and  the  symptoms 
and  treatment  are  identical  with  those  of  extradural  abscess. 

Pachymeningitis  interna  may  be  due  to  extension  from  the  outer  layer  of 
the  dura  or  from  the  pia  and  arachnoid.  Pachymeningitis  interna  hemor- 
rhagica {hematoma  oj  Itu  dura  mater)  is  caused  by  the  rupture  of  vessels  in  a 
vascular  layer  which  forms  on  the  inner  surface  of  the  dura.  The  condition 
is  generally  bilateral,  and  is  found  most  frequently  in  the  insane,  alcoholic, 
syphilitic,  and  in  the  aged,  although  it  may  be  associated  w^ith  infectious  fevers 
and  diseases  of  the  blood.  The  symptoms  are  those  of  cerebral  irritation 
and  slowly  progressing  compression,  perhaps  with  localizing  phenomena.  The 
treatment  is  trephining  on  both  sides  and  removal  of  the  subdural  dot. 

Leptomeningitis,  or  inflammation  of  the  pia-arachnoid,  may  be  acute  or 
chronic,  localized  or  (liffused. 

Acute  leptomeningitis  may  be  primary,  e.g.,  ih  wounds  (pyogenic  organ- 
bms)  and  in  epidemic  cerebrospinal  meningitis  (diplococcus  intracellularis 
meningitidis),  but  it  is  most  frequently  secondary  to  infective  diseases  of  the 
scalp,  cranium,  and  fac-e,  e.g.,  erysijielas,  carbuncle,  caries,  necrosis,  middle 
ear  disease,  etc.,  or  to  pyemia,  pneumonia,  typhoid,  influenza,  diphtheria, 
gonorrhea,  anthrax,  actinomycosis,  tuberculosis,  sun-stroke,  etc.  It  occurs 
too  as  a  terminal  infection  in  many  chronic  maladies,  including  chronic 
alcoholism  (pyogenic  organisms).  Thus  a  great  variety  of  bacteria  may  be 
responsible  for  the  condition.  The  inflammation  is  essentially  the  same  as 
in  other  parts  of  the  body.  The  subarachnoid  space  becomes  distended  with 
a  cloudy  or  purulent  fluid,  and  the  brain  becomes  edematous  and  covered 
with  lymph  and  frequently  shows  small  hemorrhages.  Extension  to  the 
meninges  of  the  cord  is  very  apt  to  follow.  Should  recovery  occur,  the  [xitient 
is  liable  to  suffer  from  the  changes  which  occur  in  the  brain  tissue,  or  from  ad- 
hesions which  shut  off  the  ventricles  (hydrocephalus)  or  which  form  at  the 
cortex  or  base  of  the  brain  (epilepsy,  paralyses  of  the  cranial  nerves,  etc.). 

The  symptoms  in  traumatic  cases  usually  come  on  within  two  or  three 
days,  altliough  there  is  a  subacute  form  in  which  the  onset  may  be  delayed 
for  a  numljcr  of  days  or  even  weeks,  probably  the  result  of  a  late  infection 
by  way  of  the  blood  or  lymph  vessels.  The  symptoms  arc  those  of  (i)  sepsis, 
viz.,  chills,  irregular  fever,  and  the  changes  associated  with  fever;  (a)  those 
of  irritation  of  the  brain,  which  occur  in  the  early  stages,  viz.,  severe  headache, 
vomiting,  stiff  neck,  rigidity  of  other  muscles  (producing  in  the  leg  Kemig's 
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sign),  delirium,  photophobia,  contracted  pupils,  hyperesthesia,  and  convulsions; 
and  (3)  those  due  to  pressure,  which  occur  during  the  terminal  stage,  viz.. 
Coma,  dilated  unequal  pupils,  optic  neuritis,  strabismus,  paralyses  in  other 
parts  of  the  body,  slow  pulse,  and  stertorous  respirations. 

The  treatment  is  to  place  the  patient  in  a  quiet  darkened  room,  put  ice  to 
the  head,  administer  laxatives,  and  apply  wet  cups  to  the  mastoid  (to  drain  the 
mastoid  vein)  and  back  of  the  neck.  Sedatives,  such  as  bromid  of  potassium, 
are  used  in  the  early  stages,  stimulants  in  the  final  stage.  Mercury  and  potass- 
ium iodid  are  often  employed.  Lumbar  puncture  may  be  used  for  diagnostic 
purposes  or  to  remove  pressure  temporarily;  the  ventricles  also  have  been 
tapped  for  the  latter  indication.  Trephining  for  drainage  is  indicated  if  the 
process  is  localized,  and  has  been  cmploywl  in  even  the  diffuse  form,  with, 
however,  vcrj'  Uttle  encouragement,  the  opening  being  made  in  the  occipital 
bone  towards  the  base  of  the  brain. 

Chronic  leptomeningitis  may  follow  trauma  and  is  not  infrequently  seen 
in  syphilitics  and  alcoholics.  The  membranes  are  thickened  and  are  adherent 
to  the  brain,  causing  persistent  localized  headache,  tenderness,  and  sometimes 
epilepsy.  The  treatmfftt  is  the  administration  of  sedatives  and  potassium 
iodid,  or  if  these  fail  trephining. 

Infective  thrombosis  of  the  venous  sinuses  may  be  due  to  primary  in- 
fection in  compound  fractures  of  the  skull,  but  is  usually  secondary  to  infections 
of  the  ear,  nose,  pharj'nx,  face,  orbit,  or  scalp,  the  primary  inflammation 
spreading  by  contiguity,  or  by  setting  up  a  phlebitis  which  extends  inwards  to 
the  sinuses.  In  two-thirds  of  the  cases  the  cause  is  disease  of  the  middle  ear, 
and  the  lateral  sinus  is  the  one  affected.  Meningitis  and  brain  abscess  are  not 
infrequent  complications. 

The  symptomsare  due  to  (1)  the  infective  process  and  (2)  to  the  thrombosis. 
I.  The  infective  symptoms  are  those  of  septicemia  or  more  frequently  pyemia; 
some  cases  resemtilc  lyi>hoid  fever,  in  others  pulmonary  symptoms  are  promi- 
nent owing  to  infection  of  the  lungs  with  emboli.  If  the  infection  spreads 
to  the  meninges,  there  will  be  irritation  or  compression  of  the  brain,  as 
tndicate<l  under  meningitis.  3.  The  symptoms  due  to  the  thrombosis  var)" 
with  the  sinus  affected.  Thrombosis  of  the  lateral  sinus  causes  pain,  tender- 
ness, and  edema  along  the  line  of  the  sinus,  over  the  mastoid,  and  along  the 
jugular  if  the  latter  is  invaded.  There  will  be  a  history  of  suppiurativc  middle 
ear  disease,  with  perhaps  an  offensive  discharge  which  has  ceased  with  the  onset 
of  the  s>'mptoms  of  sinus  thrnmbosis.  The  pncumogaslric,  glossopharyngeal, 
and  spinal  accessory  nerves  may  be  fxindyzed  by  pressure  in  the  jugular 
foramen.  Thrombosis  of  the  suprriur  long^ituiiinal  sinus  causes  pain,  tender- 
ness, and  edema  along  the  sinus  and  over  the  forehead,  epistaxis,  and  possibly 
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convulsions  from  irritation  of  the  motor  area.  Thrombosis  of  the  cai'emous 
sinus  causes  cxofjhthalmos,  eik-ma  of  the  orbit  and  eyelids,  choked  disc, 
and  paralysis  of  the  tliird,  fourth,  ophthalmic  branch  of  the  fifth,  and  sixth 
cranial  nerves.  Thrombosis  of  ilie  petrosal  sinus  gives  no  localizing  symp- 
toms. 

The  treatment  of  thrombosis  of  the  lateral  sinus  due  to  middle  ear  disease 
is  to  clean  out  the  mastoid  (p.  4,39),  and  then  expose  the  sinus  by  gouging 
or  chiseling  away  llie  bone  at  the  posterior  part  of  the  opening.  Any  pus  in 
the  groove  of  the  sinus  is  washed  away,  and  an  attempt  is  made  to  confiirm 
the  diagnosis  by  palpating  the  sinus  and  by  introducing  a  hollow  needle. 
If  no  blood  flows  through  the  needle  thrombosis  is  present,  if  blood  flows 
through  the  needle  it  should  be  withdrawn  until  the  point  is  just  within  the 
sinus,  to  make  sure  there  is  no  mural  thrombus.  After  the  diagnosis  has  been 
confirmed,  the  internal  jugular  vein  should  be  tied  below  any  existing  thrombus 
to  prevent  septic  dissemination.  The  sinus  is  then  opened,  and  the  dot  removed 
by  curetting  until  free  bleeding  is  obtained,  which  is  easily  controlled  by  forcing 
gauze  bctweeji  the  sinus  and  the  bone.  If  the  jugular  is  involved  it  should 
excised  above  tJic  ligature  which  has  been  placed  on  it.  and  irrigation 
iced  from  the  opening  in  the  skull  through  to  that  in  the  neck.  Both 
Wounds  should  be  packed  with  sterile  gauze.  Death  is  practically  certain 
without  operation,  while  the  mortality  after  operation  is  about  50  per  cent. 
Inflammation  of  the  longitudinal  sinus  should  be  dealt  with  in  a  similar  way. 
but  the  remaining  sinuses  of  the  head  are  practically  inaccessible,  although 
attem|)ts  have  Ijcen  made  to  drain  the  cavernous  sinus  through  an  opening  in 
the  tcm]X)ral  fos-sa,  somewhat  like  that  used  to  expose  the  Gasserian  ganglion. 

Intracranial  abscesses  may  lie  between  the  dura  and  the  skull  (extradural), 
between  the  dura  and  the  brain  (subditral),  or  in  the  brain  substance  {cerebral 
or  cerebellar).  The  causes  are  those  already  indicated  under  intracranial 
inflammation.  50  per  cent,  being  due  to  chronic  suppurative  otitis  media. 

Extradural  abscess  causes  fever  with  or  without  ciiills.  edema  of  the  scalp 
over  the  abscess,  a  discharging  sinus  if  due  to  bone  disease  or  compound 
fracture,  localized  headache  and  tenderness,  and  pressure  symptoms,  e.  g., 
spasm  or  paralysis  if  over  the  motor  area,  optic  neuritis  or  dilated  pupil  if 
near  the  base,  etc.  Coma  finally  iKCurs,  owing  to  the  growth  of  the  abscess, 
or  to  the  extension  of  the  inflammation  to  the  meninges  and  the  brain.  The 
treatment  is  drainage  by  enlarging  a  sinus,  if  such  exists,  or  by  trephining. 
If  due  to  middle  ear  disease,  the  mastoid  is  opened  and  the  abscess  usually 
found  by  following  a  sinus. 

Subdural  abscess  and  abscess  of  the  brain  cannot  be  differentiated. 
Excepting  those  due  to  tuberculosis  and  pyemia,  the  abscess  is  usually  single. 


I 

I 

I 


ABSCESS   OF  THE    BRAIN. 


409 


I  In  traumatic  cases  it  is  generally  under  that  pwrtion  of  the  scalp  which  has 
been  struck,  but  it  may  be  on  the  opposite  side  of  the  brain  just  like  eonlusionsl 
and  lacerations,  .\bscesses  due  to  middle  ear  disease  are  most  common  in  the 
temporosphenoidal  lobe  and  ne-xt  in  the  cerebellum,  nine-tenths  being  within 
a  circle  whose  center  is  one  and  one-fourth  inches  above  and  behind  the  e.xtemal 
auditory  meatus,  and  whose  radius  is  one  and  one-fourth  inches.  The  abscess 
may  be  just  beneath  the  membranes,  or  it  may  lie  .some  distance  below  the 
^H  surface  of  the  brain,  the  infection  having  traveled  along  tlie  blood  or  lymph 
^H  vessels. 

The  symptoms  may  be  either  acute  or  chronic ,  and  are  due  to  the  absorption 
of  septic  products  and  to  compression  of  the  brain.  In  acute  cases,  the  best 
example  of  which  is  seen  a  few  days  after  a  compound  fracture  of  the  skull, 
there  are  severe  headache,  fever,  ])crhaps  chills,  and  the  rapid  development 
of  pressure  symptoms,  in  a  word  the  symptoms  of  mcningo-encephalitis, 
from  which  the  condition  cannot  be  distinguished  unless  there  arc  localizing 
I  symptoms.  In  the  course  of  a  chronic  abscess  the  same  group  of  symptoms 
may  suddenly  arise,  owing  to  the  bursting  of  the  abscess  into  the  lateral  ventricle 
I  or  on  the  surface  of  the  brain.  Chronic  abscess  seldom  begins  within  one  week 
^B  of  an  injury,  and  it  may  not  appear  for  months  or  even  years.  In  a  typical 
^^Bcase  the  signs  of  septic  absorption  are  slight  or  absent,  thus  there  may  be  an 
'  initial  rise  in  the  temperature,  but  it  soon  falls  to  normal  or  subnormal,  although 
the  local  temperature  over  the  abscess  remains  elevated.  The  symptoms  of 
compression  come  on  slowly  in  the  course  of  weeks  or  months.  They  are 
persistent  headache,  often  most  marked   (and  associated   with  tenderness) 

Cover  the  abscess;  cerebral  vomiting,  which  is  distinguished  by  its  explosive 
character,  the  absence  of  nausea,  the  presence  of  a  clean  tongue,  and  by  the 
fact  that  it  has  no  relation  to  the  ingestion  of  food;  slow,  full  pulse;  mental 
hebetude  merging  into  coma,  with  Cbeyne-Stokes  respiration  in  the  final 
stages;  optic  neuritis,  which  if  bilateral  is  more  marked  on  the  aHected  side; 
dilated  fixed  pupil  on  the  diseased  side;  ptosis  or  strabismus;  convulsions  or 
[>aralyscs  of  the  face,  arm,  or  leg;  interference  with  the  special  senses;  and 
vertigo,  ataxia,  etc.,  according  to  the  portion  of  brain  involved  (p.  390). 
Localizing  symptoms  in  abscess  of  the  temporosphenoidal  lobe  are  often 
absent. 

The  diagnosis  of  chronic  abscess  from  acute  meningitis  is  made  by  noting 

that  the  latter  commences  a  few  days  after  injury,  that  it  is  associated  with 

fever,  delirium,  contracted  pupils,  photophobia,  and  stiff  neck,  and  that  the 

whole  course  is  very  acute.     Mastoid  disease  alone  may  cause  cerebral  symp- 

Ktoms,  but  opening  the  mastoid  will  cause  these  symptoms  to  subside.     Throm- 

M^bosis  oj  the  lateral  sinus  is  assticiatcd  with  chills,  fever,  and  sweats,  and  there  are 


local  evidences  of  thrombosis.  Tumor  oj  the  brain  comes  on  more  slowly 
than  abscess,  but  presents  earlier  localuung  symptoms.  Uremia  may  cause 
symptoms  very  much  like  those  of  abscess. 

The  treatment  is  trephining,  accordinR  to  the  localizing  symptoms,  and 
drainage.  The  dura  may  be  opened  by  a  crucial  incision,  which  will  be  all 
that  is  needed  if  the  abscess  is  subdural.  If  it  lies  beneath  the  cortex  the 
livid  and  edematous  brain  will  bulge  into  the  opening  and  there  will  be  absence 
of  pulsation.  The  exact  site  of  the  abscess  should  be  detennined  by  a  grooved 
director  or  trocar  and  cannula,  when  a  pair  of  hemostatic  forceps  may  be  pushed 
along  the  exploring  instrument  into  the  abscess,  opened,  and  withdrawn. 
The  cavity  is  gently  irrigated  with  salt  solution,  sloughs  removed,  and  a  double 
rubber  drainage  tube  inserted;  gauze  may  be  [lacked  around  the  projecting 
portion  of  the  tubes  to  protect  the  meningeal  cavity.  In  abscess  due  to  middle 
ear  disease  the  mastoid  should  first  be  ojiened  (p.  439)  and  any  sinus  followed, 
thus  perliaps  evacuating  an  extradural  or  even  a  subdural  collection  of  pus. 
If  the  abscess  is  in  the  tem[>oro.sphenoidal  lobe,  the  incision  in  the  soft  parts 
may  be  extended  upwartls,  and  the  skull  opened  about  three-fourths  of  an  inch 
above  the  posterior  root  of  the  zygoma,  on  a  line  with  the  posterior  border 
of  the  bony  auditory  meatus.  Barker  advises  trefihining  one  and  one-fourth 
inches  above  and  behind  the  external  auditory  meatus.  For  abscess  of  the 
cerebellum  the  trephine  opening  is  made  below  the  lateral  sinus,  midway 
between  the  inion  and  the  mastoid,  although  it  may  sometimes  be  reached  by 
decfXTning  and  enlarging  the  oiwning  which  has  been  made  in  the  mastoid. 

Intracranial  tumors  may  spring  from  the  interior  of  the  skull  or  from  any 
of  the  intracranial  tissues,  or  they  may  be  metastatic,  the  primar)'  tumor 
existing  in  some  other  portion  of  the  body.  In  this  region  the  term  tumor  is 
used  in  a  broad  sense,  and  includes  not  only  neoplasms,  but  cysts  and  growths 
due  to  parasites  and  the  infectious  granulomata.  Speaking  in  round  numbers 
33J  per  cent,  are  sarcomata  (including  glioma),  25  per  cent,  tuberculous, 
10  per  cent,  cj-sts  (including  hydatids  and  cysticcrci),  5  per  cent,  secondary 
carcinomata,  and  3  per  cent,  gummata.  The  remaining  tumors  which  may 
occur  arc  of  ver)-  rare  occurrence,  .\bout  two-thirds  are  situated  in  the  cere- 
brum, one-third  in  the  cerebellum.  They  arc  more  frequent  in  males  than  in 
females. 

The  symptoms  are  similar  to  those  of  other  lesions  that  cause  irritation  or 
destruction  of  the  brain  tissue.  They  are  constant  severe  headache,  which 
may  be  localized  to  the  site  of  disease,  and  associated  with  tenderness  if  the 
tumor  be  superficial;  cerebral  vomiting;  often  generalized  convulsions;  optic 
neuritis,  which  is  usually  double  and  least  marked  on  the  affected  sifle;  ver- 
tigo, |Nirticularly  in  cenrbellar  tumors;  inequality  of  the  pupils;  stupor  or  other 
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mental  symptoms,  finally  merging  into  coma  with  slow  pulse  anrl  Chcyne- 
Stokes  respirations;  and  according  to  the  location  of  the  tumor,  interference 
with  the  special  senses,  spasm  or  paralysis  of  any  of  the  eye  muscles  or  of 
muscles  in  other  portions  of  the  body,  anesthesia  (rare  unless  the  inicmal  cap- 
sule is  involved),  etc.  (p.  390).  Localizing  symptoms  are  absent  if  the  tumor 
lies  in  a  silent  region.  The  temperature  is  normal  or  subnormal  unless  there 
is  a  complicating  meningitis. 

The  diagnosis  from  abscess  is  given  on  page  410.  Chronic  uremia,  and 
occasionally  le^d  paisofiing,  may  cause  headache,  vomiting,  convulsions,  and 
optic  neuritis,  so  that  a  careful  examination  should  be  made  for  these  condi- 
tions. The  means  for  localizing  the  tumor  have  been  indicated  above.  Re- 
cently the  X-ray  also  has  been  used  with  some  success  for  this  purpose.  A 
cortical  tumor  often  causes  tenderness  over  the  growth  and  a  local  rise  in  the 
temperature,  and  b  not  associated  with  anesthesia.  Multiple  tumors,  of  which 
the  most  frequent  are  the  tuberculous,  metastatic,  and  gximmata,  may  be  sus- 
pected if  widely  separated  centers  are  involved.  The  size  of  the  tumor  may  be 
indicated  by  the  number  of  centers  involved  and  the  degree  of  compression. 
The  nature  of  the  tumor  can  rarely  be  foretold.  Those  which  most  frequently 
follow  injur)'  are  sarcomatous.  Tuberculous  mas.ses  are  apt  to  occur  before 
the  twentieth  year,  and  to  be  associated  with  tuberculosis  elsewhere.  The 
history  of  syphilis  or  of  a  primary  malignant  tumor  in  some  other  portion  of 
Ihe  body  may  aid  in  arriving  at  a  correct  diagnosis. 

The  prognosis  is  exceedingly  gl(x>my.  Excepting  the  gummata,  death  is 
inevitable  without  operation,  and  almost  95  per  cent,  are  inoperable.  The 
mortality  of  operation  for  cerebral  tumors  Is  about  334  per  cent.,  and  of  cere- 
bellar tumors  about  60  per  cent.  Of  those  which  survive  the  removal  of  a 
malignant  growth,  practically  all  will  be  the  victims  of  recurrence.  The 
damage  to  the  nervous  centers  caused  by  the  tumor,  even  if  it  has  been  safely 
removed,  is  usually  permanent. 

The  treatment,  at  first,  is  usually  the  administration  of  potassium  iodid, 
with  the  hope  that  the  growth  may  be  syphilitic.  If  no  improvement  is  noticed 
within  six  weeks,  operation  should  lie  undertaken.  The  skull  over  the  ares, 
indicated  by  the  symptoms  is  opened  by  an  osteoplastic  flap  at  least  three  or  , 
four  inches  in  diameter.  If  the  patient's  condition  is  fxwr,  the  flap  may  be 
replaced  and  the  operation  completed  after  several  days  {operation  in  two 
ilages).  The  dura  is  o|)encd  as  indicated  in  the  chapter  on  technic,  and  the 
tumor  enucleated  with  the  finger  or  handle  of  a  knife,  after  incising  the  brain 
tissue  if  the  tumor  be  subcortical.  If  the  tumor  cannot  be  removed,  the  dura 
should  be  allowed  to  gap.  and  Ihe  scalp  sutured  after  stripping  the  bone  from 
the  iimer  side  of  the  osteoplastic  flap,  so  that  at  least  relief  from  ^res8,«i.w. 
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rnay  be  obtained.  In  25  per  cent,  of  the  operations  for  intracranial  growths 
the  tumor  is  not  found. 

Epilepsy  is  not  a  disease,  but  a  symptom,  which  may  be  amenable  to  sur- 
gical treatment  providing  the  cause  can  be  discovered.  When  no  cause  can  be 
determined  llie  disease  is  called  idiopathic  or  essential,  and  surgical  treatment 
is  not  indicated,  except  to  remove  peripheral  sources  of  irritation,  such  as  phi- 
mosis, carious  teeth,  ovarian  disease,  etc.,  with  the  hope  that  the  disease  may  be 
reflex.  It  is  true,  however,  that  operations,  e.g.,  ligation  of  the  vertebral  ar- 
tery and  removal  of  the  cervical  sympathetic  ganglia,  have  been  recommended 
for  this  disease,  but  such  are  generally  regarded  in  the  same  light  as  an  acci- 
dent, a  severe  shock,  or  in  fact  an  operation  in  any  portion  of  the  body,  which 
is  occasionally  followed  by  a  temporary  improvement  in  the  convulsions.  Those 
cases  depending  uf)on  a  definite  lesion,  e.g.,  injury  to  the  scalp,  skull,  or  brain, 
or  tumors,  abscess,  hemorrhage,  localized  meningitis,  foreign  bodies,  adhesions 
of  the  membranes,  cicatrices  in  the  brain,  degenerative  changes  in  the  cortex, 
etc.,  are  usually  jocal  or  Jacksonian  in  type,  i.e.,  the  sp>asm  affects  one  group 
of  muscles  only  and  is  not  associated  with  unconsciousness,  or  it  begins  in  one 
group  of  muscles  and  terminates  in  a  generalized  convulsion  with  unconscious- 
ness. Such  cases  always  demand  exploration  and  removal  of  the  source  of  irrit- 
ation. Occasionally  simple  excision  of  a  scar  in  the  scalp,  particularly  if  it  be 
tender,  the  seat  of  an  aura,  or  if  pressure  ufwn  it  produces  a  fit,  will  result  in 
cure,  even  when  the  convulsions  are  not  focal  in  character.  If  on  exploration 
no  lesion  can  be  found,  the  center  which  initiates  the  convulsion  may  be 
accurately  localized  by  electricity  and  excised.  The  resulting  paralj-sis  may 
involve  neighboring  centers  from  edema,  but  such  is  only  temporary,  and  even 
the  parts  supplied  by  the  excised  center  often  resume  their  functions.  The 
means  for  preventing  adhesions  after  operations  of  this  character  have  already 
been  mentioned.  When  indicated,  operation  should  be  performed  early, 
as  in  late  cases  the  convulsions  may  continue  from  the  development  of  an 
epileptic  habit,  even  after  the  cause  has  been  removed.  Apart  from  this, 
recurrences  may  be  due  to  the  redevelopment  of  adhesions  or  cicatrices,  so 
that  recovery  is  seldom  permanent,  although,  as  indicated  above,  temporary 
improvement  may  follow  any  operation. 

Inveterate  headache,  particularly  when  localized  and  severe,  may  be  due 
to  one  of  the  cau.se,s  mentioned  above  under  focal  epilepsy.  If  unrelieved 
after  a  thorough  trial  of  medicinal  measures,  trephining  and  exploration  is 
indicated. 

Insanity  and  arrest  of  development,  when  of  traumatic  origin,  may 
occasionally  be  benet'ilcd  by  rcmo\-al  of  any  existing  lesion  if  such,  e.g.,  a 
depression  in  the  skull,  can  be  locahzed. 


I 
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CHAPTER  XXII. 


SPIWE. 


Spinal  Localization. — The  first  bony  prominence  wbicli  can  be  felt 
beneath  the  occiput  is  the  forked  spine  of  the  axis.  The  next  prominent 
spine  is  the  seventh  cervical,  although  frequently  the  sixth  cervical  or  the  first 
dorsal  is  equally  prominent,  and  in  the  infant  the  first  dorsal  is  regularly  more 
prominent.  Generally  the  third  lumbar  spine  is  a  little  more  prominent  than 
its  neighbors.  A  line  passing  through  the  inner  extremities  of  the  spines  of  the 
scapulse  crosses  the  third  dorsal  spine;  one  through  the  inferior  extremities  of 
the  scapuls.  the  seventh  dorsal;  one  through  the  highest  points  of  the  iliac 
crests,  the  fourth  lumbar;  and  one  through  the  posterior  superior  spines  of 
the  ilia,  the  first  sacral  spine.  With  a  finger  in  the  mouth  the  bodies  of  the 
vertebra:  may  be  palpated  as  far  as  the  fifth  cervical  and  occasionally  lower. 
The  anterior  surface  of  the  sacrum  and  coccyx  can  be  investigated  through  the 
rectum.  That  section  of  the  cord  from  which  spring  the  fibers  forming  a  single 
spinal  nerve  is  called  a  segment;  it  corresponds  to  the  nerve  to  which  it  gives 
origin,  but  does  not  lie  opposite  the  vertebra  of  like  name  and  number,  owing  to 
the  fact  that  the  cord  is  much  shorter  than  the  spinal  canal  (Fig.  244).  It 
.should  be  recalled  that  a  lesion  involving  all  the  contents  of  the  spinal  canal  at 
a  given  level  destroys  not  only  the  segment  at  that  level,  but  also  the  nerves  which 
run  alongside  of  it,  thus  a  fracture  at  the  level  of  the  twelfth  dorsal  vertebra 
might  destroy  not  only  the  cord  at  that  level,  but  also  the  spinal  nerves 
as  high  as  the  twelfth  dorsal.  A  lesion  in  the  cord  is  localized  by  the 
sensory,  motor,  and  trophic  symptoms,  and  by  the  alterations  in  the  re- 
flexes. These  symptoms  correspond  to  an  exaltation  (hyperesthesia,  sf)asms, 
increased  reflexes)  or  an  abolition  of  the  functions  of  the  spinal  segments 
(anesthesia,  paralysis,  loss  of  reflexes),  according  to  the  nature  and  degree  of 
the  lesion.  Total  destruction  of  one  segment  causes:  anestltrua  of  the  skin 
supplied  by  that  segment  and  all  lower  segments,  with  frequently  a  narrow 
band  of  hyjiercsthcsia  immediately  above,  from  irritation  of  the  nerve  roots 
at  that  level;  paralysis  of  the  muscles  supplied  by  the  destroyed  segment  and 
all  lower  segments;  trophic  changes  in  the  parts  supplied  by  the  destroyed 
segment,  and  as  a  rule  in  the  parts  supplied  by  the  lower  segments  owin^  Iq 
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descending  degeneration  (in  the  absence  of  descending  degeneration  trophic 
changes  in  the  parts  supplied  by  the  lower  segments  need  not  occur);  and  ab- 
sence of  the  superficial  and  deep  reflexes,  which  may,  however,  reapp>ear  if 

the  cord  below  the  lesion  remains  intact. 
Priapism  from  vasomotor  paralysis  may 
occur  in  lesions  of  any  part  of  the  cord;  it 
occurs  also  from  irritation  of  the  ereciton 
center  in  the  sacral  cord.  Diabetes  also 
may  occur  after  a  total  transverse  lesion 
of  any  portion  of  the  cdrd.  Complete 
unilateral  lesions  cause  paralysis  upon 
the  same  side  and  anesthesia  upon  the 
opposite  side  {Broum-Sqeuard  paralysis). 
A  study  of  Fig.  345  will  aid  in  the  lo* 
calization  of  a  cord  lesion  according  to  the 
sensory  symptoms.  Practically  all  mus- 
cles are  innervated  not  by  one  but  by  sev- 
eral segments.  In  the  follow^ing  table  the 
muscles  and  reflexes  are  listed  with  the 
highest  segment  concerning  them,  since  it 
is  in  that  segment  a  lesion  must  be  local- 
ized if  the  muscle  is  completely  paralyzed. 

Fic.  J44.~-Kp1atioM*  of  the  cord,  the  fnemt)- 
ranrs.  and  the  nerve*  with  ihc  spinous  processes 

'  (after  Marion).  The  spinal  cord  cxtenrU  to  the 
level  of  the  spinous  proccAK  of  the  fir^t  lumbar 
vertebra  in  men,  to  the  second  in  women,  (o  the 
third  in  infants.  The  cervical  cord  terminates 
at  the  !)ixth  intcrspinous  space,  the  dor»al  cord 

•  at  the  ninth  dorsal  spine,  the  lumbar  cord  at  the 
twelfth  dorsal  spine. 

'      The  dura  terminates  at  the  first  sacral  spine. 
The  level  of  the  spinal  segments  is  determined 
as  follows:  In  the  cervical  rcsion,  add  one  to  the 
number  of   a   niven    spinous  process,  thuft  the 

I  third  cervical  segment  lies  opposite  the  second 
cervical  spine;  in  the  superior  dorsal  reipon.  add 
two:  from  the  sixth  to  the  eleventh,  add  three; 

'  the  inferior  part  of  the  eleventh  dorsal  spine,  the 
subjacent  interspace,  and  the  twelfth  spine  cor- 
respond to  the  last  three  lumbar  segments;  th« 
subjacent  interspace  and  the  first  lumbar  sptnr 
correspond  to  the  sacral  sciiments. 

In  tnc  cervical  resion,  the  nerves  emerge 
above  the  corresimndinB  vertebra;  (the  seventh 
nerve  emerucs  above  the  seventh  cervical  ver- 
lebra):  in  the  dorsal  and  lumbar  re&ions.  they 
emerge  below  the  corresjMindintf  vertebrx.  In 
the  cervical  and  lumbar  regions,  the  foramina 
arc  on  a  level  with  the  spine  of  the  vertebra 
which  limits  them  almve;  in  the  dorsal  region, 
they  are  on  a  level  with  the  spine  of  the  verte- 
bra next  above  that  which  limits  them  supcri* 
orly. 
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SFINK. 


Segment. 


Muscles. 


Rkflex. 


C.  I         1     Rectus  capitis  antieus  tnajor  (C.  1-4). 
Rectus  capitis  anticus  minor. 

"  "      posticus  major  and  minor. 

Geniohyoid  {C.  i-a). 
Superior  and  interior  oblique  (C.  i-a). 
Complenua  (C,  J -3). 


Da 


I 


C.3 


C.  4 


C.  5 


C.  6 


Longua  coll!  (C 
Stemomastoid. 
Subhyoids  (C.  »-j), 
Splenitis. 


a-nS). 


levator  angula;  scepulie  {C.  3-5). 

Trapezius  (C.  3-4). 

Diaphragm  (C.  3-5). 

Total  lesions  at  or  abavc  this  level  arc  tisuaUy 
immediately  fatal,  as  tesplraiion  can  be  main- 
tained only  by  the  stern omastoids  and  supe- 
rior part  of  the  trapczii. 

Scaleni  (C.  4-D.  i). 


Tores  minor  (C.  4-5). 
Rhomboid  (C.  4-5). 

Supra-  and  infraspinatus  (C. 
Deltoid  (C.  5-7). 


5-6). 


Scratus  magnus  (C.  $-8)- 

Subclavius  (C.  5-6). 

Brachialis  anticus  (C.  5-6). 

Supinator  longus  and  brevis  (C-  5-7)- 

Biceps. 

In  total  lesions  just  below  this  level  the  dia- 
phragm is  not  paralyzed  but  coughing  is  im- 
possible so  that  a  bronchitis  quickly  proves 
fatal;  the  upper  extremities  assume  a  char- 
acteristic position,  abduction  and  external 
rotation  of  the  arm  with  flexion  and  supina- 
tion of  the  forearm,  owing  to  the  unapposed 
action  of  the  muscles  just  enumerated. 

Pcctor.'ilis  major  (C.  6-D.  2). 
Pronator  radii  feres. 
Extensors  of  wrisi  (C.  6-81. 
Triceps  (C.  6-7). 
Teres  major  (C.  6-7). 
I.atissimus  dorsi  (C.  6-8). 
Subscapularis  (C.  6-7). 


Pupillary 

(C.  4-D.  1). 


Scapular 

(C.  s-D.  1). 
Supinator  longus. 
Biceps. 


Triceps. 
Posterior  wrist. 


SPINAL  LOCALIZATION. 


417 


Segment. 

Muscles. 

Reflex. 

C.  7 

PectoralU  minor  (C.  7-D.  2). 

Coraco-brachialis  and  anconeus  (C.  7-8). 

Anterior  wrist. 

Superficial  flexors  of  fingers. 

Pronatois  of  wrist. 

Extensors  of  fingers. 

Muscles  of  thenar  and  hypothcnar  eminences 

(C.  7-D.  r). 

In  a  total  lesion  just  below  this  segment  the 

. 

flexors  of  the  wrist  and  intrinsic  muscles  of 

the  hand  are  the  only  muscles  of  the  upper 

extremity  paralyzed. 

C.  8 

Flexors  of  wrist. 

Interossei  and  lumbricales  (C.  8-D.  i). 

Pabnar. 

D.  I 

Intcrcostals  (D.  1-12). 

Erector  spinae  (D.  i-L.  5). 

Below  this  level  the  arms  escape  paralysis. 

D.  a-ia 


L.  I 


L.  a 


Rectus  abdominis  and  external  oblique  (0.5-1 2). 
Internal  oblique  and  transversalis  (D.  7-L.  i). 

Paralysis  of  these  muscles  interferes  with 
coughing,  defecation  and  all  straining  move- 
ments. Severe  meteorism  may  develop  and 
interfere  with  respiration. 

I     Quadratus  lumborum  (L.  1-2). 
.     Cremaster. 

I     Psoas  magnus  (L.  1-3). 


Epieastric  (D.4-7). 
AlxKuninal 

(D.  9-12). 


L3 


Iliacus. 

Quadriceps  (L.  2-4). 
Pectineus. 
Sartorius  (L.  2-3). 
Adductors  of  thigh  (L.  2-4). 
In  lesions  below  this  level  the  lower  limbs  are 
not  completely  paralyzed. 

Internal  rotators  of  thigh. 
Adductors  of  thigh  (L.  3-4). 


Cremasteric 

(L.  1-2). 


Flexors  of  knee  (L.  4-5). 
Extensors  of  ankle  (tibialis  amicus,  etc.). 
Glutius  medius  and  minimus  (L.  4-5). 
Flexors  of  ankle  (calf  muscles)  (L.  4-S.  2). 
Extensors  of  toes  (L.  4-S.  i). 

External  rotators  of  thigh. 
Glutius  maximus  (L.  5-8.  i). 
Peronei  (L.  $-5.  3). 
Flexors  of  toes  (L.  5-S.  a). 


Patellar. 


,  Gluteal. 


»7 


4i8 


SPINE. 


.Segment. 

Muscles. 

Retlex. 

S.  i-a 

Small  muscles  of  foot. 

Ankle  clonus. 
Plaotar. 

S.3-S 

1 

levator  and  sphincter  ani  (S.  3-4). 

Bladder  (S.  3-4). 

Perineal  muscles  (S.  4-5). 

In  all  total  lesions  of  the  spinal  cord  and  of  the 
Cauda  equina  the  bladder  and  rectum  are 
paralyzed,  causing  retention  and  later  drib- 
bling of  overflow  in  the  former,  and  inconti- 
nence in  the  latter. 

Altai. 

Vesical. 
Erection  of  penis. 

■ 

Laminectomy,  or  removal  of  the  lamina?  of  the  vcrtebrte,  may  be  performed 
for  exploration,  wounds  or  compression  of  the  cord. or  for  diseases  of  the  bones. 
A  straight  incision  is  made  over  the  spinous  processes;  the  laminx  exposed 
by  separating  the  muscles  from  the  bone  with  a  rouginc;  the  bleeding  controlled 
by  gauze  spongesi  held  beneath  the  retractors  which  sejiarate  the  wound;  the 
spinous  processes  removed  with  rongeur  forceps;  the  laminx  excised  with  lx>ne 
cutting  forceps,  chisel,  or  saw;  the  contents  of  the  spinal  canal  examined;  the 
dura  opened,  if  necessary,  by  a  longitudinal  incision,  using  the  same  precau- 
tions as  in  opening  the  dura  of  the  brain;  the  cord  examined,  being  very  care- 
ful not  to  ejtcrl  undue  compression;  the  dura  sutured  with  fine  catgut,  without 
drainage  whenever  possible;  and  the  muscles  approximated  with  ratgui 
and  the  skin  with  silkworm  gut,  superficial  drainage  being  employed  for 
twenty-four  hours,  or  longer  if  there  is  infection.  Osteoplastic  resection,  with 
the  base  of  the  flap  above  or  on  one  side,  also  has  been  employed,  but  is  more 
laborious  and  no  more  useful.  One  need  not  fear  to  make  a  large  exposure, 
as  such  does  not  permanently  weaken  the  spine.  Braces  or  casts  are  seldom 
required  after  operation.  The  dangers  of  infection  are  no  greater  than  in 
the  skull,  chest,  or  abdomen,  and  the  escape  of  cerebrospinal  fluid  seems  to 
do  no  harm. 

Spinal  puncture  (subarachnoid)  has  been  employed  for  anesthetic  (p.38), 
therapeutic,  and  diagnostic  piu^xises.  As  a  therapeutic  measure  for  the  relief 
of  pressure  (hydrocephalus,  brain  tumors,  meningitis,  etc.),  or  for  the  injec- 
tion of  medicaments  (iodoform,  tetanus  antitoxin,  etc.),  if  is  of  little  v&\\ie. 
Its  diagnostic  value,  however,  has  lieen  proven.  The  fluid  may  be  examined 
microscopically  for  cells  (cj-stodiagnosis),  bacteria,  and  blood  (fractiu^  of  the 
skull  or  spine,  hemorrhagic  meningitis).  In  the  last  instance  the  fluid  should 
be  collected  in  two  lubes  and  only  the  second  one  examined.  The  punctuitr 
may  l)c  made  anywhere  between  the  lower  end  of  the  cord  and  the  lower  end 
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he  dural  sac  (Fig.  244),  but  the  favorite  spot  is  just  below  the  fourth  himbar 
vertebra.  The  back  is  bent  forward,  the  left  index  finger  plated  on  the  selected 
spinous  process,  and  the  needle,  three  or  four  inches  long,  entered  just  below 
and  to  the  outside  of  the  finger  and  pushed  slightly  inwards  and  upwards  for 
from  one-third  to  three  inches,  according  to  the  age  of  the  patient  and  the 
thickness  of  the  tissues. 
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Sprains  of  the  spine  arc  caused  by  falls,  twists,  and  violent  shocks  when , 
as  in  a  railway  accident,  the  muscles  are  not  on  guard.  The  symptoms  are 
pain,  tenderness,  and  rigidity.  Fracture  without  displacement  and  without 
nervous  symptoms  might  give  identical  symptoms,  and  the  author  has  seen 
several  cases  in  which  a  correct  diagnosis  could  be  made  only  by  an  X-ray 
examination.  In  a  strain  of  the  back,  such  as  is  produced  by  heavy  lifting, 
the  lesion  is  in  the  muscles,  not  in  the  joints.  Sprains  are  rarely  serious, 
although  they  are  occasionally  followed  by  bleeding  into  the  spinal  canal,  ex- 
tension of  the  inflammation  to  the  meninges,  traumatic  neuroses,  or,  in  those 
so  predisposed,  by  spinal  caries.    The  treatment  is  local  applications  as  in 

'  sprains  in  other  parts  of  the  body,  and  rest  in  bed  in  the  severer  cases. 

Concussion  of  the  spinal  cord  is  caused  by  blows  or  falls  which  shake  or 
jar  the  cord.  Theoretically  at  least,  no  anatomical  change  is  produced.  When 
minute  hemorrhages  or  like  lesions  occur,  the  term  contusion  is  applicable. 
Cases  of  concussion  arc  becoming  rarer  with  improved  methods  of  investiga-j 
lion,  and  some  have  doubted  even  their  existence.  The  author,  however,  has' 
seen  two  cases  of  gunshot  wound,  close  to  but  not  involving  the  dorsal  cord,  in 
which  there  were  tjrpical  symptoms  of  a  total  transverse  lesion,  but  in  which 

i  a  post  mortem  examination  revealed  no  anatomical  changes  in  the  cord.  The 
symptoms  are  those  of  shock,  and  usually  a  limited,  incomplete,  and  transient 
interference  with  sensation  and  motion,  although,  as  noticed  above,  they  may 
be  those  of  a  total  lesion.  After  any  injury  to  the  cord  the  reflexes  may  be 
absent,  at  least  for  a  time.  The  prognosis  in  the  mildest  cases  is  good,  the 
symptoms  disappearing  within  a  few  hours  or  days.    If  the  symptoms  are 

I  severe  and  persist,  llic  condition  is  i)n)bably  one  of  contusion  or  compression 
rather  than  concussion.  Neurasthenia,  hysteria,  or  organic  cord  disease  may 
fallow  even  the  slightest  cases.  The  treatment  is  reaction  from  shock  and 
rest  in  bed.     If  compression  is  suspected,  laminectomy  may  be  indicated. 

Traumatic  neuroses  may  occur  after  any  injury  or  severe  mental  shock,  but 
arc  most  frequently  the  result  of  sprains  of  the  spine  or  concu.ssion  of  the  cord 
due  to  railway  accidents,  hence  tlic  term  "railway  spine;"  when  following  an 


injury  to  the  head  the  condition  has  been  termed  "railway  brain."  The  symp- 
toms may  closely  follow  the  accident,  or  they  may  be  delayed  for  hours  or  even 
days.  The  symptoms  are  those  of  neurasthenia  {traumatic  neurasthenia), 
hysteria  (traumatic  hystrria),  or  hystero-neurasthenia,  and  are  identical  with 
those  occurring  in  non-traumatic  cases,  for  which  the  reader  is  referred  to  a 
text-book  on  medicine.  Other  functional  ner\'ous  affections,  such  as  neurotic 
diabetes,  paralysis  agitans,  chorea,  exophthalmic  goiter,  etc.,  and  even  organic 
diseases,  such  as  tabes,  myelitis,  and  other  inflammatorj'  and  degenerative  proc- 
esses, may  follow  accidents  such  as  have  been  described  above.  The  diagnosis 
of  traumatic  neuroses  requires  the  greatest  care,  first  to  rule  out  organic  dis- 
ease, and  secondly  to  detect  malingerers  who  feign  disease  in  order  to  secure 
damages.  The  prognosis  is  generally  favorable.  The  treatment  is  that  of 
non-traumatic  neurasthenia  and  hysteria. 

Compression  of  the  spinal  cord  may  be  of  sudden  onset,  as  in  facturcs, 
dislocations,  foreign  bodies,  and  intrameduUarj'  hemorrhage;  it  may  come  on 
more  slowly  from  extramedullary  hemorrhage  (within  twenty-four  or  forty- 
eight  hours),  from  inflammator)'  exudate,  e.g.,  in  acute  spinal  meningitis  (in 
the  course  of  several  days),  or  from  pachymeningitis  (a  week  or  longer);  and 
it  may  develop  ver)-  gradually  in  tumors,  cysts,  aneurysms,  callus  formation, 
cicatrices,  etc.  The  symptoms  and  the  means  of  determining  the  level  of  the 
lesion  have  already  Ijeen  considered  under  spinal  localization.  The  treatment 
varies  with  the  nature  and  cause  of  com])ression,  and  will  be  given  when  the 
individual  forms  are  discussed. 

Fracture  of  the  spine  is  caused  by  direct,  or  much  more  frequently  by  indi- 
rect violence.  In  the  former  the  break  is  situated  at  the  point  struck  and  the 
arches  arc  particularly  liable  to  suffer,  a  spicule  of  bone  often  being  driven 
into  the  cord.  In  the  latter  the  injury  is  usually  due  to  hj-perflexion  of  the 
spine,  such  as  occurs  when  a  man  dives  into  shallow  water,  falls  from  a  height 
on  the  feet  or  buttocks,  or  is  doubled  up  by  the  caving  in  of  an  embankment, 
the  vertebral  column  generally  breaking  at  the  junction  of  a  freely  movable 
with  a  comparatively  fixed  portion,  i.e.,  in  the  cervico-dorsal  (most  frequent) 
or  dorso-lumbar  region;  the  bodies  of  the  vertebrsc,  with  or  without  the 
arches,  are  broken,  and  the  upjjer  segment  usually  displacefl  forwards  (/rar- 
ture -dislocation),  thus  contusing  or  compressing  the  cord.  The  muscles,  liga- 
ments, and  membranes  may  be  torn,  and  there  may  be  a  collection  of  blood 
between  the  bone  and  the  membranes,  or  between  the  membranes  and  the 
cord. 

The  symptoms  are  (i)  shock  of  varying  degree;  (j)  local  erndences  oj  jractiire, 
such  as  pain,  swelling,  tenderness,  usually  deformity,  and  possibly  crepitus; 
and  (3)  initrjerence  with  the  /unctions  oj  the  cord,  due  to  concussion,  contusion. 
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or  compression,  i.e.,  more  or  less  complete  paralysis  and  anesthesia  below 
the  injurj-  with  decrease  or  abolition  of  the  reflexes  (p.  413).  In  ihe  absence 
of  displacement,  cord  symptoms  may  be  absent,  and  in  some  cases  the  diapno- 
sis  can  be  made  only  by  the  X-ray.  Paralysis  coming  on  after  a  short  interval 
may  be  due  to  edema  of  the  cord,  extramedullary  hemorrhage,  or  inflamma- 
tory exudate.  The  symptoms  of  complete  transverse  destruction  of  the  cord 
have  already  been  given.  Incomplete  destruction  may  be  diagnosticated 
when  there  is  incomplete  paralysis,  partial  anesthesia,  and  retention  of  the 
reflexes  in  the  parts  supplied  by  the  cord  below  the  injury;  not  infrequently, 
however,  the  symptoms  will  be  identical,  sometimes  for  several  days  or  longer, 
with  those  of  a  total  transverse  lesion.  The 
prognosis  in  all  cases  with  total  paralysis 
and  complete  anesthesia  is  distinctly  unfa- 
vorable, both  regarding  life  and  return  of 
function.  The  higher  the  lesion  the  worse 
the  prognosis.  Death  occurs  immediately 
from  shock  or  interference  with  respiration 
(in  the  upper  cervical  region);  during  the 
first  week  from  suffocation  with  mucus  (in 
the  lower  cervical  region)  or  from  menin- 
gitis; or  after  weeks  or  months  from  ex- 
haustion and  sepsis  the  result  of  extensive 
bed  sores,  cystitis,  or  pyonephrosis.  With 
even  a  completely  divided  cord,  however. 
life  may  be  prolonged  for  years  if  Ihe  injury 
is  in  the  dorsal  or  lumbar  region. 

The  treatment  is  first  reaction  from 
shock.  Whether  or  not  operation  has  been 
decided  upon,  the  patient  should  be  placed 
on  an  air  or  water  bed  and  most  carefully  nursed  to  prevent  bed  sores.  The 
bladder  should  be  catheterized  every  eight  hours,  or  more  often,  with  the  most 
careful  aseptic  precautions  to  prevent  cystitis.  Massage  and  electricity  should 
be  employed  to  maintain  the  nutrition  of  the  paralyzed  parts.  Attempts  to 
effect  reduction  by  extension  and  pressure,  without  operative  exp<3sure  of  the 
parts,  are  too  dangerous  to  be  recommended.  Excepting  fractures  in  the 
cervical  region,  sand  bags,  plaster  casts,  etc..  arc  very  rarely  required  to 
immobilize  tlie  parts.  There  is  no  general  agreement  as  to  the  indica- 
tions and  time  for  operation.  Many  neurologists  and  a  few  surgeons 
doubt  the  value  of  laminectomy  in  any  case.  This  condition  of  affairs  is 
due  to  the  difl[iculty  of  differentiating  concussion  from  compression,  and  to 
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Fig.  J46.— Diattram  ot  iractutc-dis- 
location  of  the  »p)ne.  showing  com- 
prctmiun  of  the  cord  by  the  lamiiix  of 
the  9ih  dorsal  vertebra  U\).and  by  the 
bodjr  of  the  loth  dorsal  vertebra  (lU. 
C.  Spines  in  same  case  as  felt  from 
the  rear. 
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the  teaching  that  the  tissues  of  the  cord  are  incapable  of  regeneration; 
the  latter  is  true  with  regard  to  the  brain,  however,  but  does  not  deter 
surgeons  from  operating  early  and  radically  in  fractures  of  the  skull. 
The  author's  views,  which  arc  not  those  generally  adopted,  are  as  follows: 
Fractures  of  the  spine  should  be  treated  like  fractures  of  the  skull,  i.e., 
for  (i)  disinfection;  (2)  depression,  and  (3)  compression,  i.  AW  com- 
pound fractures  must  be  disinfected,  including  irrigation  with  salt  solu- 
tion of  the  cord  itself,  if  the  membranes  have  been  opened,  a.  Obvious 
depression  of  the  laminx  will  often  be  associated  with  symptoms  of  com- 
pression, but  even  in  the  absence  of  such  symptoms,  the  depressed  bone 
should  be  removed,  because  of  the  danger  of  injury  to  the  cord  by  displace- 
ment of  the  fragments  during  subsequent  ta'atmenti  and  because  of  the  dan- 
ger of  pressure  from  callus  on  the  cord  or  nerve  roots  at  a  later  period,  3. 
All  fractures,  whether  simple  or  compound,  with  symptoms  of  compression 
rei|uire  laminectomy  (p.  418)  as  soon  as  shock  has  subsided,  unless  in  the 
meantime  the  sjTnptoms  have  distinctly  ameliorated.  The  more  severe  the 
symptoms  the  more  imperative  the  operation.  It  is  true  that  at  this  perio<l 
one  cannot  always  be  sure  whether  the  symptoms  are  those  of  concussion, 
omtusion,  or  compression,  but  pure  concussion  is  rare,  and  contusion  with 
its  subsequent  edema  can  only  be  benefited  by  the  drainage  of  of)eratinn. 
The  compressing  agent  (bone,  blood  clot,  foreign  body)  should  be  removed 
before  the  onset  of  secondary  degeneration.  Removal  of  the  jjosterior  arches 
may  be  all  that  is  required,  or  compression  may  be  caused  likewise  by 
the  body  of  a  vertebra  (Fig.  246),  in  which  case  reduction  may  be  attempted 
by  extension  and  direct  pressure,  or  failing  in  this,  the  projecting  edge  of 
bone  should  be  bitten  away  with  rongeur  forceps,  taking  care  not  to  conttise 
the  cord.  If  the  dura  is  distended  or  bluish  and  no  pulsation  can  be  detected, 
a  subdural  clot  exists,  and  such  should  be  removed.  If  the  spinal  sheath 
seems  empty,  the  dura  should  likewise  be  opened  and  the  divided  cord,  for 
such  will  probably  be  found,  sutured  with  catgut  (see  also  wounds  of  the 
cord).  Operation  is  not  indicated  in  simple  fractures  without  obvious  depres- 
sion or  cord  sym|)toms,  or  in  simple  fractures  with  cord  symptoms  which  are 
improving. 

Dislocations  of  the  vertebrae  witliout  fracture  are  extremely  rare  and 
confined  almost  exclusively  to  the  cervical  region,  usually  the  lower  half.  The 
upper  vertebra  is  called  the  dislocated  one.  contrar)'  to  the  custom  when  speak- 
ing of  dislocations  elsewhere.  The  usual  cause  is  hypcrilcxion,  both  articular 
processes  of  the  upper  vertebra  passing  in  front  of  those  of  the  bwer  vertebra, 
i.e.,  a  complete  bihl^al  anierivr  dislocation  (Fig.  247).  BiUtleral  posterior  dis- 
hcatifm  may  be  caused  by  liyix-a-xtcnsion,  nniUjttral  dishailiim  by  forcible 
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appruximation  of  the  head  and  shoulder  combined  ivith  rotation.  IncompleU 
dislocalimi  also  may  occur  (Fig.  248).  The  ligaments  and  intervertebral  discs 
arc  torn,  and  in  complete  bilateral  cases  the  cord  is  almost  always  compressed,- 
usually  causing,  in  the  upjKir  cervical  region,  immediate  death.  In  many  in-^ 
complete  or  unilateral  cases,  the  cord  may  escape  pressure  by  bone,  although 
it  may  still  be  compressed  by  blood  clot,  and  the  nerve  roots  may  be  stretched 
or  torn,  causing  neuralgia,  etc.  In  forward  dislocations  the  head  is  displaced 
forwards  and  bent  towards  the  chest.  In  backward  dislocations  the  head  is 
displaced  backwards  and  the  face  turned  upwards.  In  unilateral  dislocations 
the  head  is  bent  towards  the  sound  shoulder.  The  deformity  may  be  felt  ex- 
ternally i>r  through  the  pharyiix,  and  in  any  case  there  will  likely  be  difficulty 
in  swallowing. 

The  treatment  of  unilateral  and  incomplete  dislocations  is  reduction,  under 
an  anesthetic,  by  Lraclion  and  approximation  of  the  head  towards  the  sound 
shoulder  to  unlock  the  processes,  tlien  rotation  of  the  head,  the  ear  on  the 
sound  side  moving  forwards.     In  long  standing  cases  retluction  cannot  he 


Fic.  J47.— Complcli'  tlUlocalion.  (Marion. >         Kic.  J48.— I ncompltlc  dislocation.  (Marion.) 


cfTectcd,  but  operation  may  be  undertaken  to  relieve  pressure  on  the  spinal 
nerves.  Uilateral  dislocations  may  be  reduced  by  bending  the  head  towards 
the  right  shoulder  and  rotating  the  head  (the  right  ear  being  carried  forward), 
thus  converting  the  dislocation  into  a  unilateral  one,  which  may  be  reduced  by 
reversing  the  movements  just  described.  These  manipulations  arc  so  danger- 
ous, that  it  is  probably  best  to  relieve  pressure  by  at  once  removing  the  lamina; 
of  the  dislocated  vertebra,  and  then  reducing  the  bones  under  the  guidance  of 
the  finger  and  eye.  If  suffident  traction  cannot  be  exerted  to  unlock  the 
processes,  as  little  as  (wssiblc  of  the  upper  margin  of  the  upper  articular  proc- 
esses of  the  lower  vertebra  should  be  removed  to  permit  reduction.  Removal 
of  the  whole  [jroccss  would,  of  course,  permit  recurrence.  The  dura  may 
be  oix-ned  to  remove  coagulated  blood. 

Wounds  of  the  spinal  cord  are  usually  the  n*sult  of  stabsor  gunshot  injuries. 
Therv  may  be  complete  jiaralysis  below,  or  if  half  of  the  cord  is  divided,  loss 
of  motion  on  the  same  side  and  anesthesia  on  the  opposite  side,  or  again  the 
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injury  may  be  limited  to  the  nerve  roots.  Although  it  is  generally  taught  that 
regeneration  of  the  0)rd  never  occurs,  the  author  has  had  a  case  in  which  a 
severed  sfiinal  cord  was  sutured  and  in  which  fiartial  return  of  function  fol- 
lowed. The  Irealnunt  is  laminectomy,  removal  of  foreign  bodies  and  com- 
minuted bone,  irrigation  with  salt  solution,  and  suture  of  the  wound  of  the 
cord  and  of  the  severed  spinal  nerves  with  catgut.  The  dura  should  be  closed 
whenever  possible.  Probes  should  never  be  employed  to  explore  the  wound. 
In  the  cer\'ical  region  it  may  be  ncce.s.sary  to  tie  the  vertebral  artery. 

Intraspinal  hemorrhage,  like  intracranial  hemorrhage,  may  be  extra- 
dural, subdural,  or  intramedullary.  It  is  usually  the  result  of  injury,  but 
may  be  due  to  other  causes,  e.g.,  acute  infectious  fevers,  convulsions,  rupture 
of  ancury.sms,  etc. 

In  extra-  and  subdural  hemorrhage  (lienmlorrhachis)  the  symptoms  arc 
pain  in  the  back  and  irritation  of  the  nerve  roots  (pain,  hyperesthesia,  and 
spasms  in  the  parts  supplied  by  the  affected  nerves),  followed  by  symptoms  of 
compression,  the  paralysis  and  anestliesia  coming  on  suddenly,  or  perhaps 
slowly  from  below  ujjwards  as  the  blood  increases  in  amount.  Complete  re- 
cover)' may  occur  in  traumatic  cases.  The  treatment,  excepting  the  milder 
forms,  is,  in  the  early  stages  when  the  blood  is  still  fluid,  spinal  puncture,  and 
at  a  later  jx-riod  laminectomy  and  removal  of  the  dot. 

Intramedullary  hemorrhage  {lirmatomyrlia)  is  most  frequent  in  the  lower 
cervical  region.  The  symptoms  are  sudden  paralysis  and  anesthesia  of  the 
parts  below,  and  intense  pain  in  the  back.  The  lesion  may  be  unilateral  (par- 
alysis on  one  side,  anesthesia  on  the  other),  or  if  the  bleeding  is  slight,  signs 
of  irritation  may  be  present,  but  are  not  so  common  as  in  extrameduUary 
hemorrhage.    The   usual  treatment   is  that  of  concussion. 
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Spina  bifida  Uiydronliachis),  or  failure  of  the  spinal  lamina;  to  unite,  is 
present  in  about  one  in  every  1,000  births.  .Sometimes  there  is  a  small  con- 
genital gap  in  the  spine,  the  cord  and  membranes  remaining  in  the  canal 
(spina  bifida  occulta);  the  skin  is  frequently  indented  over  this  defect  and  the 
dimple  filled  with  hair.  These  cases  need  no  treatment  unless  there  are  symp- 
toms of  pressure  on  the  cord,  when  the  removal  of  such  compression,  which 
may  be  due  to  hypertrophy  of  the  skin  and  subjacent  soft  parts,  would  be 
indicated.  In  a  per  cent,  of  the  cases  the  deft  is  wide,  the  skin  is  absent, 
and  the  cord  protrudes  through  the  opening,  its  central  canal  communicating 
with  the  surface  of  the  body  (myelocele).  This  condition  is  not  comjialiblc 
with  existence.     In  10  jjer  cent.  iJie  membranes  alone  escape  through  the  open- 
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ing  (meningocele),  but  in  the  vast  majority  (about  75  per  cent.)  there  is  also 
a  portion  of  the  cord  in  the  protuberance  (meningomyelocele),  and  very 
rarely  the  tumor  is  the  result  of  a  dilatation  of  the  central  canal  of  the  cord 
(syringotnyrloceU-).  The  last  variety  is  often  situated  laterally.  More  than 
one  vertebra  is  u-sually  fissured,  and  cases  have  been  reporte<!  in  which  all  the 
vertebra;  were  involved.  Rarely  the  body  of  the  vertebra  is  implicated  {an- 
IrrinT  spina  bifida).  One-half  of  all  cases  occur  in  the  lumbar  region,  and  more 
llian  one-third  in  the  lumbosacral  or  sacral  portion  of  the  spine. 

The  Diagnosis.— The  swellinj?  is  congenital,  almost  always  a-nlral,  and 
partly  reducible,  pressure  causing  the  fontanelles  to  bulge  and  sometimes 
pnjducing  convulsions  or  other  ncirous  symptoms.     Palpation  reveals  the 
cleft,  and  bulging  on  crj'ing  or  coughing.      Translucency 
may  be  detected,  with  the  cord  or  ner\'cs  represented  as 
shadows.      There   may  be  other  developmental  defects- 
such  as  hair-lip  and  talipes  (Fig.  249),  and  as  the  result 
of  compression  or  abnormalities  of  the  ner^•ous  elements, 
anesthesia,  parah-sis,   or    trophic  changes  may  be  found 
below  the  cloven  spine. 

The  prognosis  is  bad.  although  spontaneous  cure  may 
occur  in  rare  instances  when  the  ojiening  is  small  and  the 
skin  thick  and  healthy.  Death  is  due  to  marasmus,  to 
the  sequelx  of  par.ilyses,  or  to  meningitis  following  rup- 
ture or  inflammation  of  the  sac. 

The  treatment,  if  operation  is  not  decided  on,  is  pro- 
tection of  the  sac  by  collodion  or  a  suitable  cap,  in  order 
to  prevent  rupture.  Morton's  fluid  (iodin  gr.  10.  potassium 
iodid  gr.  30,  glycerin  i  oz.)  may  be  injected  in  the  dose 
of  a  dr.,  repeated  in  ten  days  if  necessary,  care  being  taken 
during  the  injection  to  obliterate  the  neck  of  the  sac  as 
much  as  possible  by  compression.  This  phin  has  so  often  been  followed  by 
sloughing  and  ru]>turc  of  the  sac.  by  convulsions  and  meningitis,  and  by 
paralysis  and  h)droccphalus  (mortality  40  per  cent.),  that  most  surgeons 
prefer  excision  (mortality  25  per  cent.).  The  lumbar  region  in  infants  is  so 
difficult  to  keep  clean  that  operation  should  be  postponed  as  long  as 
{xKrtiblc.  If  the  skin  is  thin,  or  threatens  to  ulcerate,  or  if  the  tumor  is 
enlarging,  n|x-ration  becomes  imperative.  .\n  cllijitical  incision  is  made 
about  the  tumor,  and  the  sac  njicned  laterally  by  a  small  transverse  cut,  in 
order  to  avoid  the  cord,  which  may  be  adherent  in  the  middle  line,  and  the 
nerves  which  run  at  right  angles  to  it.  If  no  ner^•ous  tissues  are  present, 
the  sac  is  removed  and  the  oiK-ning  sutured  with  catgut.    If  nervous  struc- 
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twTS  aic  pcesral,  ibcy  arc  3epw«tei5  fmat  tkr  ac;  if  mtaHtdr  «dli«rcnt, 
tbat  ponkn  ul  dv  sac  in  wiikfa  tber  ai«  jaavpcnied  maj  \>t  redtitsd  wilii 
thcsi  mlo  tbt  s{4ittl  OBal  Tbe  taugdf  oo  dtfaer  side  mre  tben  looacncd. 
sumunl  togFtbs'.  aod  die  skin  dwed.  Tlw  booy  dcfeci  has  been  clt^eti 
by  drawing  tht  icnBaats  of  tbe  hmiity.  if  pfcxnt.  aver  the  ^ip;  ht  swmj^g  a 
flip  of  bone,  atuc]i«d  l^  its  pmi«tr«n.  ffaoi  tbc  oatrr  ublr  of  lite  Siuis; 
tnr  a  bone  gnft,  axb  as  the  sc^ola  «t  Uk  nbbtt;  aad  by  [accigB  Mibatanocs. 
sacb  as  a  plate  of  ccfldoid;  piaculiim  af  tftts  dMuncter  aic  nuvijatcranry. 
RwjiinUHjea  somrthnes  ocnir  sad  l>y>liBM|i>ialin  k^  iolliMr. 

CoageaitBl  sacrococcygeal  tamon  occur  en  die  dnnal  or  vcnml 
surface,  tifitmrntii  may  eoBkmimkaic  «idi  tbe  ialetiar  of  die  spiaal  ^uial. 
damaidt  wvtb  die  rectnis.  Madder,  or  ^iml  BKniagea.  Cysik  tmmm  cen- 
tataiag  a  atyfiDOMiouB  aMiaial  and  dmiopbg  betweea  dte  rectum 
and  sacTiun  or^g^oatc  in  ibe  tcsiaais  of  ibe  postaaal  gul-  nr  Dctucntcnc 
canal  ((be  caaal  wbidb  cnnaeas  the  neonl  and  eeteric  tiacts  m  early  fetal 
Kfe),  Ttratemott,  sarcMBate.  and  i^Ma  Bt/EAi  cvnstitule  tbe  lemaminf; 
coDgenit&l  Uimors  in  diis  rcgioci.  Tbe  frvalnair  b  tetnoval;  it  cnay  be 
Bccesaiy  to  txasc  a  portioD  of  tbe  sacmtn  oe  sfiGt  the  posterkir  wall  of  the 
lectnm. 

Sacrococcygeal  fisttils  are  tbe  lesitlt  of  impofect  coalesoEnce  of  die  skin ,  or 
pessistciKe  of  the  posuiiAl  gut.  Tbe  simplest  fonn  is  the  posunal  dunplc. 
Others  may  rommuiucate  wttb  tbe  irctimi  oe  spmai  c^naL  The  frvolsfMi/ 
b  exdskiD  unless  the  conditioc]  gives  no  tn>uble. 
Spmal  curvatures  hi  dude  scolketss  kyphosis,  aad  kcdoss. 
Scoliosis,  or  lateral  carratiuVf  imrely  inrcthes  tbe  spcoe  in  cne  carve  (MM 
stoiii>sU\\  as  &  mle  there  ai^  two  or  more  Uteral  cnrves  with  their  convexities 
in  of^XKite  ditcctioos  iFig.  250^.  Lateral  defonnitie  of  the  spme  due  to 
caries,  h'acttiTe.  tmaors..  etc.,  are  not  fJaced  under  tins  heading  Tbe  camses 
aie  rickfti;  asymwietry,  tbe  result  of  shortness  of  ot>e  le^.  em|weina,  torticollis, 
etc.;  famUy  f&stmrts.  tbe  result  of  habit  (e.g..  standing  oa  oae  leg),  occapalioa, 
(.e.g.,  tonstanJlv  wtirking  a  Icttct  with  one  kicil  or  foot),  or  disease  (e.g.  sacroil- 
iac disease  ;  and  ct-nlrjl  ncnw-.is  tiisfjsrs.  producing  unilateral  atn^y  or 
spasms  of  the  muscU-s.  The  m^^^t  common  form  is  the  scoliosis ol adolescence, 
due  to  rila.xcd  n'.uscl«  and  lisran-.er.ts  which  do  r.ot  dc\-elop  as  ra]»dly  as  the 
spine.  One  of  the  causes  mentioned  atK>ve  may  bo  a  contributing  factor. 
The  patients  are  usually  ar.emic  srlrls.  easily  fa'.ic'.XHi.  and  frequenUy  assuming 
attitudes  of  nst.  e  i; .  siandir.g  with  the  weigh;  resting  on  one  leg,  or  lounging 
in  a  faulty  is^ition. 

The    Symptoms  and   Pathological   Anatomy.— In  the  usual  variety 
the    luH'har    si^ine    becomes    convex  towarx'.s   the    left,  and  lattf  a  com- 
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pcnsalorj-  tlorsal  aine  with  the  conveiity  to  the  right  develops;  there 
may  or  may  not  be  an  associated  kyphosis.  The  vertebral  column  not 
only  de\Tales  laterally .  but  is  twisted  in  a  spiral  direction,  the  spines 
rotating  towards  the  concavity,  so  that  they  do  not  give  an  accurate 
indication  of  the  degree  of  cun-aturc.  The  ribs  on  the  right  side  are 
sepanted.  mont  horizootal.  and  bent  at  their  angles;  the  shoulder  is  rai^^ed^M 
the  scapula  more  prominent,  and  the  front  of  the  chest  flattened.  On  tll[^^^ 
left  »de  the  ribs  are  crowded  together  and  their  an^es  are  more  obtuse,  so 
that  the  shouUler  is  lower,  the  scapula  less  prominent,  and  the  chest  projects 
anteriorly.  The  sternum  moves  towards  the  concavity  and  bices  the  convexity. 
In  the  worst  cases  the  ihondc  and  abdominal  viscera  are  displaced.  The  left 
hip  projects  and  the  waist  on  the  right  side  is  more  marked.  In  the  initial 
stages  the  deformity  disappears  on  bending  forward,  or  on  hanging  from  a 
bar.  but  in  the  fixed  stage  when  the  bones  have  beame  altered  in  shape  this 
is  impossible.  Malaise,  backache,  intcicaetal  neunl(^  dyspnea,  and  dyspepsia 
may  annoy  the  patient  The  fropwns  b  good  if  the  cause  can  be  removed 
and  the  ^ne  straightened  by  cxtenacn.  In  the  later  stages  improvement 
may  be  obtained  or  at  least  the  ptugicss  of  deformity  interrupted. 

The  treatment  is  removal  of  the  cause  vben  such  is  possible,  the  correction 
of  vicious  attitudes,  massage  and  dectiidty  to  the  weakened  muscles,  and 
jiyinnastic  exercises,  such  as  swin^ag  from  a  bar.  riding  a  bicycle  with  an 
inclined  seal,  balancing  a  U^t  weight  on  the  hfcad.  placing  the  hands  together 
above  the  head  and  bending  fbrwards.  etc  Tbe  general  health  should  receive 
attention  and  the  patient  sboold  rest  in  the  recumbent  posture  daily.  Braces 
and  supports  tend  to  wtakcB  the  muscles,  and  are  employed  only  when 
deformity  is  advancing  despite  other  treatment. 

KyyJKMHit,  or  dorsal  coovcxity  of  the  spine,  ouy  {nvolve  the  whole  column. 
as  b  phydrJngical  in  in^uils,  but  is  vsmStf  cnofinied  to  the  dorsal  region  and 
may  or  nay  not  be  associated  with  a  conpcMalovyhiaibarlacdosis.  Thei<]iu» 
are  rickdt;  imtilty  fntmrs,  the  result  of  habit  (as  in  piaao  playing),  occupation 
(oobbltn.  tailors,  etc),  or  disease  (njopta.  dyspoea.  asthma,  emphysema 
aad  duoaic  abdnminal  (fiscaae);  tfttHtms  »)  thr  sfimt,  sach  as  tuberculosis, 
sjrphilii.  miKpiaat  growths.  aBaayaaaal  msiiia,  oetnanfatita.  ostitis  dcfor- 
■MBS,  odBoanlada.  hypotiopiik  ptihwnnsty  osteoaithiopaihy.  and  acio- 
ncj^lf,  Irmdani;  aad  stmiU  atrrfky.  The  nmmd  tktmUtr^  of  oMesetmcr 
occurs  in  the  same  type  of  patients  as  the  scoliaBts  u(  adoksctnce. 

The  trectmeat  varies  with  the  cause;  naajr  of  the  fanns  nnotinwcd  abore 
cannot  be  tannSed.  In  adohscmce  rooBd  ahooklets  may  require  the  oorrrc- 
tion  of  iBjopiB  or  the  reaoval  of  adwaiiK  N'ioots  postmcs  should  be  cor- 
rected and  the  muscles  tfrea^hcacd  by  taaaag^  «kctikit]F>  *<Mi  oeidses;  rest 


POTT  S   DISEASE. 


429 


should  be  taken  on  a  hard  mattress,  with  a  pillow  beneath  the  defonnity. 
If  the  deformity  is  progressive,  a  brace  may  be  required. 

Lordosis,  or  anterior  curvatua'  of  the  lumbar  spine,  is  com|)ensatory  in 
kyphosis,  large  abdominal  tumors,  pregnancy,  etc.  The  most  common  cause 
is  fixation  of  the  hip  in  flexion,  e.g.,  in  congenital  or  unreduced  dislocations 
and  in  hip  disease  or  ankylosis.  It  occurs  also  in  rickets,  caries  of  ihe  poste- 
rior part  of  the  vertebral  bodies,  progressive  muscular  atrophy,  pseudohyper- 
trophic paralysis,  and  spondylolisthesis.  The  treatment  is  removal  of  the 
cause  when  such  is  possible. 

Spondylolisthesis  is  a  rare  condition  confined  almost  exclusively  to  the 
lumbosacral  joint.  As  the  result  of  imperfect  development  or  fracture  of 
the  articular  processes,  the  spinal  column  slips  downward  and  forward  from 
the  sacrum,  thus  causing  marked  lordosis  and  shortening  of  stature.  The 
treatment  is  extension  in  the  recumbent  jwsture.  If  the  pKitient  sits  up  or  walks, 
a  brace  will  be  needed  to  convey  the  weight  of  the  body  to  the  pelvis. 

Spondylitis  deformans  is  osteoarthritis  of  the  spine  which  results  in  locking 
of  the  vertebr*  by  osteophytes.  There  are  |>ain  and  tenderness,  with  kyphosis 
and  perhaps  pressure  on  the  ncr\'e  roots.  The  treatment  is  that  of  osteoar- 
thritis elsewhere.  Braces  are  occasionally  required  to  prevent  increase  of 
deformity. 

Typhoid  spine  is  a  term  applied  to  a  periostitis  or  ostitis  following  typhoid 
fever.  There  are  pain,  tenderness,  and  weakness  of  the  spine,  with  muscular 
rigidity.  Suppuration  rarely  occurs.  The  treatment  is  a  plaster  cast  or 
leather  jacket,  and  later  massage  and  electricity. 

Acute  osteomyelitis  of  the  vertebra;  is  uncommon  and  is  due  to  the  same 
causes  as  osteomyelitis  elsewhere.  When  the  arches  are  involved  the  condi- 
tion is  easily  recognized,  but  when  the  bodies  are  affected  the  diagnosis 
is  often  difficult,  the  condition  being  mistaken  for  typhoid  fever,  peritonitis, 
etc.  The  infection  may  spread  to  the  meninges,  the  symptoms  then  being 
those  of  meningitis.  The  symptoms  are  acute  pain  and  tenderness,  rigidity 
of  the  spinal  muscles,  and  the  constitutional  symptoms  of  sepsis.  The  abscess 
may  appear  posteriorly  or  anteriorly  (retropharyngeal,  mediastinal,  lumbar,  or 
pelvic).  The  trealmmt  is  that  of  osteomyelitis  elsewhere,  viz.,  incision  and 
drainage,  and  at  a  later  period  removal  of  the  sequestrum. 

Tuberculosis  of  the  spine  (Pott's  disease,  angular  curvature,  spondylitis) 
may  occur  at  any  periixl  of  life,  hut  is  most  frequent  between  the  sixth  and  tenth 
year.  Heredity,  impaired  health,  f)oor  hygienic  surroundings,  and  injuries, 
often  slight  in  nature,  provide  a  favorable  soil  for  the  tubercle  bacillus.  The 
disease  may  iKcur  in  any  portion  of  the  spine,  but  is  most  frequent  in  the  lower 
dorsal  region. 
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The  pathology  is  that  of  tuberculous  bone  disease  elsewhere.  The  starting 
point  is  usually  on  the  anterior  surface  of  the  body  just  beneath  the  periosteum, 
or  at  the  up)x;r  or  lower  epiphyseal  line;  the  posterior  arches  are  rarely  in- 
volved primarily.  The  cancellous  bone  of  the  body  is  gradually  destroyed,  and 
the  disease  spreads  to  neighboring  vertebra:  beneath  the  anterior  common 
ligament,  or  by  disintegrating  the  intervertebral  cartilages.  Caseous  changes 
occur,  and  pus  forms,  and  burrows  in  the  direction  of  least  resistance.  Occa- 
sionally suppuration  does  not  occur  (jcaries  sicca).    The  caries  is  sometimes 
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Fig.  rsi.— Dofsohimbar  PoU's  disease,  with  section  of  vertebrx  sbowinfi  Ab&orption  of 
bodies.    (Young.) 
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associated  with  the  formation  of  sequestra  (cori'«  n</TO/k:<j).  Owing  to  tfil 
destruction  of  the  bodies  of  the  vcrtebrii-,  the  spine  bends  and  a  posterior  angular 
deformity  is  produced  (Fig.  251)  The  spinal  cord  is  occasionally  involved. 
Cure  is  effected  by  the  formation  of  new  bone,  ankylosis  of  the  verlebr*. 
and  the  organization  or  calcification  of  the  surrounding  inflammatory  tissue. 
The  local  symptoms  are  pain,  ripditj',  deformity,  abscess,  paralj-sis.  Pain 
is  rarely  severe,  indeed  may  be  absent.  It  is  increased  by  local  pressure, 
movements,  and  jarring  of  the  spine.     When  the  nerve  roots  are  irritated  the 
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pain  is  referred  to  the  area  su|)plied  by  these  nerves.  Rigidity  in  the  early 
stages  is  due  to  muscular  spasm,  which  is  nature's  effort  to  protect  the  dis- 
eased part.  In  the  convalescing  stage  immobility  of  the  spine  is  due  to  anky- 
losis. Movements  of  the  spine  are  instinrtively  resisted.  The  patient  walks 
like  a  marionette,  refuses  to  jump,  stoops  by  bending  the  knees  and  hips  and 
not  the  back,  turns  around  by  moving  the  whole  body  as  a  unit  instead  of 
rotating  the  spine  (particularly  in  cervical  caries),  and  when  sitting  takes  the 
weight  of  the  upfier  part  of  the  trunk  from  the  diseased  vertebrse  (lower  dorsal 
or  lumbar  caries)  by  grasping  the  arms  of  the  chair.  The  hardening  of  the 
muscles  is  easily  appreciable  to  the  fingers.  Dejormily  varies  in  nature  and 
degree  according  to  the  location  of  the  disease  and  the  number  of  vertebn-c 
involved.  In  the  early  stages  a  slight  lordosis  in  the  cervical  or  lumbar  region 
may  be  caused  by  muscular  spasm,  very  rarely  by  caries  of  the  posterior  part 
of  the  vertebral  body.  Disease  of  the  arches  does  not  produce  deformity. 
When  the  disease  affects  one  side  more  than  the  other  and  lateral  curvature 
occurs,  the  torsion  of  the  vertebrae  is  in  the  opposite  direction  to  that  of  scoli- 
osis, i.e.,  the  bodies  occupy  the  concave  side  of  the  curve.  Posterior  angular 
<lcformity  is  the  typical  one;  tlic  more  vertebra;  involved  the  more  obtuse  the 
angle.  In  the  cervical  and  lumbar  regions  the  spine  necessarily  becomes 
straight  before  posterior  deformity  can  occur;  in  the  former  situation  it  is 
rarely  marked.  Compensatory  cun'es  form  in  the  remaining  parts  of  the 
sjiine,  and  when  the  dorsal  vcrtcbnc  are  badly  deformed  secondary  changes 
in  the  shape  of  the  thorax  occur.  Abscesses  occur  in  the  later  stages,  and 
owing  to  their  deep  origin  usually  attain  a  large  size  and  travel  a  long  dis- 
tance before  being  recognized.  In  the  cervical  region  the  pus  collects  behind 
the  fwsterior  pharyngeal  wall  (chronic  retro  pharyngeal  abscess,  p.  507).  In  the 
upper  dorsal  region  the  abscess  usually  perforates  the  intercostal  structures 
and  appears  posteriorly  {dorsal  abscess) ;  rarely  it  comes  to  the  surface  at  the 
base  of  the  neck.  In  the  lower  dorsal  or  the  lumbar  region  the  pus  passes 
backwards  (lumbar  abscess),  or  enters  the  p)soas  sheath  (psoas  abscess)  and 
gravitates  downwards,  cither  forming  a  large  swelling  in  the  iliac  region  or 
pointing  below  Poupart's  ligament,  usually  external  to  the  femoral  vessels.  A 
(isuas  abscess  may,  however,  come  to  the  surface  on  the  inner  side  of  the 
vessels,  on  the  inner  side  of  the  thigh,  or  even  as  low  as  the  heel;  occasionally 
it  bursts  into  the  rectum,  bladder,  x-agina,  or  on  the  perineum.  Paralysis 
is  not  frequent  (alxiut  7  per  cent.)  and  occurs  only  in  the  later  stages.  It  is 
rarely  sudden  in  onset,  and  is  Uien  ]>robably  due  to  displacement  of  bone.  As 
a  rule  it  appi-ars  slowly  as  llie  result  of  compression  of  the  cord  by  tuberculous 
masses  or  pus.  or  mo.sl  commonly  pach>'mcningitis.  Sensation  is  affected 
bier.     The  eonslitulivnai  symptoms  are  those  of  tuberculosis  elsewhere. 


I 


I 


433  SPINE. 

The  diagnosis  may  be  difficult  before  the  onset  of  deforraily.  Localized 
tenderness  and  rigidity  are  ihe  most  important  sjTnptoms  in  this  stage.  The 
reflected  pains  may  be  mistaken  for  pleurisy,  aljdorainal  disease,  neuralgia. 
rheumati.sm,  etc.  Angular  deformity  may  be  caused  also  by  syphilis,  malig- 
nant growths,  and  aneury.smal  erosions.  In  kyphosis  due  to  other  causes, 
the  deformity  is  usually  a  long  curve  rather  than  a  limited  angular  projection, 
and  rigidity  is  generally  absent.  Flexion  of  the  hip  due  to  psoas  abscess 
should  not  be  mistaken  for  hi[)  joint  disease, and  it  should  be  recalled  that  psoas 
abscess  may  be  due  to  other  causes  than  tuberculosis,  as  may  also  abscesses  in 
the  other  regions  indicated  above. 

The  prognosis  is  good  in  children  who  are  efficiently  treated  from  the  begin- 
ning. The  higher  the  disease,  the  more  vertebra;  involved,  and  the  older  the 
patient,  the  worse  the  prognosis.  Abscesses  which  become  infected  with 
pyogenic  organisms  cause  hectic  fev-er  and  eventuate  in  amyloid  disease  unless 


Fic.  isi.— Head  extension  for  Pott's  disease.    (Young.) 


the  infection  can  be  conlroiled.  Paralysis  is  a  grave  compliaition,  but  with 
suitable  treatment  may  entirely  disapjjear.  Death  is  the  result  of  exhaustion, 
sepsis,  tuberculosis  elsewhere,  involvement  of  the  cord  or  meninges,  or  an 
intercurrent  malady. 

The  treatmeat  is  local  and  constitutional.  For  the  latter  see  page  167. 
The  local  trealment  is  (1)  rest;  (2)  correction  of  deformity;  (3)  evacuation  of 
abscesses  and  possibly  removal  of  diseased  bone,  and  (4)  the  care  of  paralysis 
if  it  should  occur.  Local  applications  are  useless,  and  blisters  and  the  actual 
cautery  may  be  harmful  in  prcdis[xising  to  bed  sores.  \.  Rest  is  best  obtained 
by  the  recumbent  posture  and  the  application  of  extension.  In  ccn-ical  caries 
extension  is  applied  to  the  bead  only  (Fig.  353),  the  head  of  the  bed  being 
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slightly  elevated,  and  sand  bags  being  used  to  prevent  lateral  motions.  In 
the  lower  dorsal  or  lumbar  region  extension  shouldbe  applied  also  to  the  legs. 
Restless  children  may  be  fastened  in  a  specially  constructed  box  or  trough  in 
which  an  opening  has  been  provided  for  the  discharges  from  the  bowels.  After 
a  number  of  months  when  the  pain  and  acute  symptoms  have  subsided,  or  even 
before  in  adults  or  in  children  who  do  not  stand  bed  treatment  well,  a  plaster 
cast  or  a  leather  brace  should  be  applied  and  the  patient  allowed  to  walk  about. 
Sayre's  plaster  jacket  is  applied  as  follows:  An  armless  woolen  undershirt, 
reaching  below  the  iliac  crests,  is  put  on  the  patient,  who  is  suspended  from  a 
tripod  (Fig.  253)  with  the  toes  just  reaching  the  ground;  instead  of  using  the 


Fic.  jsj.— S»ifr«'«  (ripod. 


Fig.  if4.  —  Sayre's 
lury  maat.    . 


axillary  straps  the  patient  may  grasp  the  cross  bar  above.  In  some  cases  the 
cast  should  be  applied  in  the  recumbent  posture  while  extension  is  being  made. 
A  folded  towel  is  placed  over  the  epigastrium,  and  this" "dinner  pad"  is  with- 
drawn after  the  plaster  has  set;  padding  is  placed  also  over  the  posterior 
deformity,  the  iliac  crests,  and  the  breasts.  Plaster  bandages  are  now  applied 
about  the  trunk  from  the  axillx  to  below  the  iliac  crests.  In  disease  above 
the  middorsal  region  it  will  be  necessary  to  apply  a  jury  mast  (Fig.  254),  or 
lo  include  tlic  neck  in  the  plaster  bandage,  so  as  to  take  the  weight  of  the  head 
frotn  the  body.  The  cast  may  be  split  down  the  front  and  provided  with 
28 
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hooks  for  lacing,  so  that  it  may  be  removed  and  reapplied  from  lime  to  time, 
or  a  new  cast  may  be  applied  every  two  or  three  months.  The  cast  or  a  suit- 
able leather  or  felt  jacket  should  be  worn  for  at  least  six  months  after  the  patient 
is  apparently  cured. 

2.  Deformity  when  recent  may  be  gradually  corrected  by  extension,  and 
gentle  pressure  over  the  gibbosity,  cither  by  means  of  a  pad  left  in  place  or  by 
daily  pressure  with  the  hand.  In  old  cases  after  ankylosis  has  occurred,  re- 
moval of  the  spinous  processes  may  be  indicated.  Forcible  a)rrcction  at  one 
sitting,  first  proposed  by  Chipault,  who  also  wires  the  spinous  processes 
together  to  maintain  the  reduction,  is  often  called  Calot's  method  because  of 
the  enthusiasm  with  which  he  has  advocated  it.  Mi>st  surgeons  consider  the 
method  dangerous. 

3.  Absusses  should  be  evacuated  when  detected.  The  general  treatment 
of  chronic  abscesses  has  been  considered  on  p.  9a.  and  the  treatment  of  rctro- 
phar)'ngcal  abscess  will  be  described  under  diseases  of  the  pharynx.  In  abscesises 
due  to  disease  of  the  jxjsterior  ardies,  a  free  incision  should  be  made,  the  dis- 
eased bone  removed,  and  the  cavity  disinfected  and  packed  with  iodoform 
gauze.  Dorsal,  lumbar,  and  psoas  abscesses  should  be  incised  at  the  point 
where  they  arc  nearest  the  surface,  the  pyogenic  membrane  and  cheesy  masses 
removed  by  curetting  with  a  piece  of  gauze  on  a  long  [lair  of  forceps,  the  cavity 
irrigated  with  salt  solution  and  injected  with  iodoform  emulsion  (p.  92),  and 
the  wound  dosed  with  sutures.  Some  surgeons  prefer  to  tap  with  a  trocar 
and  cannula,  but  irrigation  is  unsatisfactory  through  a  cannula  and  remo%-al 
of  the  debris  is  impossible.  These  operations  may  have  to  be  repeated.  If 
diseased  bone  is  found  it  should  be  removed.  Treves'  operation  may  be  per- 
formed in  disease  of  the  twelfth  dorsal  or  any  of  the  lumbar  vertebra.  An 
incision  b  made  along  the  outer  edge  of  the  erector  spina;  from  the  last  rib 
to  the  crest  of  the  ilium,  and  the  tissues  divided  until  the  quadratus  lumborum 
is  exposed,  which  with  the  underlying  fascia  is  divided  transversely  to  avoid 
the  lumbar  arteries.  The  psoas  is  opened,  irrigated  with  bichlorid  i  to  5,000. 
the  pyogenic  membrane  scraped  off  with  the  finger,  diseased  bone  removed 
with  forceps  or  curette,  and  the  wound  closed  with  sutures.  Similar  opera- 
lions  have  been  performed  in  the  cervical  and,  after  resection  of  the  ribs,  in 
the  dorsal  regions. 

4.  Paralysis  is  treated  by  extension  and  gentle  pressure  to  correct  the  deform  - 
ity,  care  being  taken  to  preserve  nutrition,  prevent  bed  sores,  cystitis,  etc..  as 
indicated  under  fracture  of  the  spine.  .-Vs  compression  of  the  cord  is  usually 
caused  by  pachjTncningitis.  and  as  recover)-  frequently  follows  this  treatment, 
laminectomy  is  employed  only  when  the  sjinptoms  persist  or  increase  after 
months  or  even  a  year  of  extension,  when  the  patient's  life  is  threatened  by 
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sepsis  the  result  of  cystitis  or  bed  sores,  when  the  posterior  arches  are  dis- 
eased, or  when  the  compression  is  acute  in  onset,  indiuilinj;  bony  displacement. 

Spinal  meningitis  extends  from  the  membranes  of  the  brain  or  begins 
as  a  local  affection,  raihymeningilis  may  follow  disease  or  injury  of  the  ver- 
tebrae and  is  often  syphilitic  or  tuberculous  in  nature.  A  hemorrhage  pachy- 
meningitis interna  analogous  to  that  found  in  the  head  occurs,  chiefly  in 
the  cervical  region.  The  symptoms  of  pachymeningitis  are  first  those  of  irrit- 
ation of  the  nerve  roots,  i.e.,  shooting  pains  and  perhaps  spasms  in  the  parts 
supplied  by  the  nerves,  and  later  those  of  a  gradually  oncoming  compression 
of  the  cord.  The  treatmeni  is  removal  of  the  cause,  rest,  and  p«)lassium  iodid. 
Laminectomy  may  l>e  indicated  in  the  later  stages. 

Acute  Ifptometiingilis  may  follow  disease  or  injury  of  the  spinal  column, 
or  wounds  of  the  membranes.  It  tisually  extends  to  the  cerebral  meninges, 
and  then  presents  the  symptoms  described  under  inflammation  of  the  latter 
structure,  and  is  treated  by  the  same  means.  Chronic  leptomeningilis  may 
follow  the  acute  form.  When  chronic  from  the  Ijeginning  it  is  usually  localized, 
and  is  prone  to  attack  the  syphilitic  and  alcoholic.  The  symptoms  are  local- 
ized pain  in  the  back,  rigidity  of  the  spinal  muscles,  and  evidences  of  irritation 
of  the  ner\'e  roots  as  described  above.  If  granulations  form,  the  symptoms 
will  be  similar  to  those  of  tumor.  The  treatmeni  is  rest,  counlerirrifation, 
sedatives,  fiota-ssium  iodid,  and  laminectomy  if  pressure  symptoms  ensue. 

Intraspinal  tumors  are  generally  gliomata,  gummata,  or  tuberculous  masses. 
Lipoma  (usually  congenital),  fibroma,  angioma,  hydatid  and  dermoid  cysts, 
secondar)'  carcinoma  and  sarcoma  also  occur.  The  tumor  may  be  extradural, 
subdural,  or  intramedullary.  The  symptoms  arc  those  nf  a  grariually  oncoming 
compression  with  i)erhaps  localized  pain  and  Icndemess  over  the  segment 
involved.  The  disturbances  of  motion,  sensation,  and  of  the  reflexes,  develop 
from  below  upward  and  arc  often  at  first  unilateral.  In  the  beginning  the 
symptoms  are  tho.sc  of  irritation,  i.e.,  shooting  pains,  hyperesthesia,  localized 
s|iasms  (jMJrhaps  causing  lateral  curvature,  the  concanty  being  on  the  side  of 
the  tumor),  and  increase<l  reflexes.  Later  there  are  paresis,  hypesthesia,  and 
decrease  of  reflexes,  and  finally  paralysis,  anesthesia,  and  loss  of  reflexes.  Motion 
is  usually  affected  before  sensation ,  but  this  will  necessarily  deficnd  somewhat 
on  the  situation  of  the  growth.  The  pupils  may  be  affected  if  the  lesion  is 
above  the  second  dorsal  segment.  The  diagnosis  of  the  nature  of  the  growth 
is  usually  imjiossible.  although  a  previous  history  of  syphilis,  tuberculosis,  or  a 
malignant  growth  elsewhere,  should  be  sought;  a  tumor  occurring  soon  after 
birth  would  (irobubly  be  a  lipoma.  The  seat  of  the  tumor  Ls  determined  by  the 
localizing  s.vmirtoms  (p.  413).  Intramedullary  growths  usually  [)roduce  bilat- 
eral symptoms  and  earlier  signs  of  compression.     Extramcdullary  growths  are 
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apt  to  cause  earlier  and  more  severe  signs  of  irritation.  Chronic  inflanunation 
of  the  meninges  or  corrl  may  produce  similar  symptoms.  The  prognosis  is 
much  more  favorable  than  in  cerebral  tumors.  About  one-half  are  operable 
and  about  one-half  of  those  operated  upon  are  benefited.  The  mortality  of 
oijcration  is  lo  per  cent. 

The  treatment  is  usually  potassium  iodid  and  mercury  for  six  weeks,  to 
exclude  syphilis.  If  no  improvement  is  noted,  the  tumor  should  be  removed 
by  laminectomy. 

Infantile  paralysis  (acuU  anterior  poliomyelitis)  usually  occurs  within  the 
first  three  years  of  life.  It  is  characterized  by  slight  fever,  and  sudden  paralysis 
of  a  group  of  muscles,  followed  by  rapid  atrophy  because  of  the  destruction 
of  their  trophic  centers  in  the  anterior  horns  of  the  cord.  The  face  and 
neck  are  very  rarely  involved,  but  the  muscles  of  the  back  and  abdomen 
may  be  affected.  In  the  upper  extremity  the  deltoid,  brachialis  anticus,  biceps, 
supinator  longus,  extensors  or  flexors  of  the  wrist  or  fingers  may  be  attacked. 
In  the  leg,  the  favorite  site,  the  tibialus  anticus  and  other  muscles  on  the  front 
of  the  leg  are  usually  selected.  If  the  thigh  is  attacked  the  quadriceps  and 
adductors  are  usually  paralyzed.  The  treatment,  in  the  early  stages,  is  to  pre- 
vent deformity  and  increase  the  nutrition  of  the  muscles  by  massage,  electric- 
ity, passive  and  active  motions,  and  special  shoes  or  braces,  either  during  the 
night,  or  in  bad  cases  also  during  the  day.  When  deformity  has  developed, 
various  measures  may  be  indicated  in  addition  to  the  above:  forcible  correc- 
tion under  an  anesthetic,  tenotomy,  fasciotomy.  tendon  transplantation,  ner\-e 
transplantation,  osteotomy,  arthrodesis,  or  rarely  amputation  when  a  limb  is 
absolutely  useless. 
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THE  EAR. 


Only  those  conditions  peculiar  to  the  ear  which  more  or  less  directly  concern 
the  surgeon  will  be  considered  in  this  chapter. 

The  external  ear  may  be  completely  or,  more  commonly,  partly  absent 
(microtia),  and  such  defects  can  rarely  be  benefited  by  plastic  surgery.  Acces- 
sory auricles  should  be  amputated .  Congenital  fistulse  and  fisstires  are  the 
result  of  incomplete  closure  of  the  first  branchial  cleft;  the  former  may  be 
excised,  and  the  latter  sutured  after  paring  the  edges.  Very  large  ears  (ma- 
crotia)  have  been  reduced  in  size  by  the  removal  of  a  wedge-shaf)ed  section  from 
the  upper  part  of  the  pinna  with  subsequent  suture.  Prominent  ears  may  be 
brought  closer  to  the  head  by  tlie  excision  of  an  elliptical  portion  of  the  skin 
on  the  posterior  aspect  with  sub-sequent  suture,  or  by  denuding  the  groove 
between  the  ear  and  the  skull  and  closing  the  wound  with  sutures.  Woimds  of 
the  auricle  are  often  slow  in  healing  and  are  occasionally  followed  by  necro- 
sis of  the  cartilage;  if  the  meatus  is  involved  it  may  be  necessary  to  graft  skin 
to  prevent  atresia.  Loss  of  a  }xjrtion  of  the  ear  may  be  supplied  by  a  pedun- 
culated flap  from  the  neighboring  skin,  the  pedicle  being  cut  after  union  has 
taken  place  (otoplasty);  artificial  ears  of  papier-mache  or  metal  are  usually 
more  sightly  than  the  shapeless  mass  which  generally  follows  an  attempted 
otoplastywhentheentireauriclehasbcenlust.  Hematoma  of  the  tax{othema- 
toma)  generally  occupies  the  concavity  of  the  auricle,  the  bl^xjd  scfwirating  the 
perichondrium  from  the  cartilage.  It  follows  injury  {})o.\er's  ear),  or  occurs 
spontaneously,  most  frequently  in  the  insane,  and  is  then  apt  to  be  followed 
by  great  thickening  and  distortion.  The  treatment  is  aspiration,  and  pressure 
by  means  of  a  bandage.  Should  suppuration  occur,  a  free  incision  will  be 
needed. 

Inflammatory  affections  and  tumors  of  the  external  car  present  the  same 
features  and  require  the  same  treatment  as  elsewhere. 

Atresia  of  the  meatus,  congenital  or  acquired,  when  membranous  in  char- 
acter may  Ik-  treated  by  excision  of  the  membrane  and  skin  grafting. 

Impacted  cerumen  (plugs  of  wax)  causes  diminution  in  hearing,  tinnitus, 
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and  sometimes  vertigo  and  inflammatory  troubles.  The  diagnosis  is  niade 
by  the  speculum.  The  irealmcnt  is  removal  by  syringing  with  warm  bicarbonate 
of  soda  solution.  The  wa.t  may  first  be  softened  by  having  the  patient  retain 
in  the  ear  for  fifteen  minutes  or  longer  a  mixture  of  glycerin  and  water. 

Foreign  bodies  also  are  removed  by  syringing.  Live  insects  may  be  killed 
by  sweet  oil;  if  they  have  fastened  themselves  to  the  wall  of  the  canal  it 
will  be  neccssar)'  to  use  angular  forceps  to  remove  them,  tlie  car  being  illumi- 
nated with  a  head  mirror.  Vegetable  bodies  which  swell  should  be  removed 
at  once  by  instrumental  means  if  syringing  fails.  If  unskilled,  one  may  do 
much  harm  with  instruments  in  the  ear,  hence  if  syringing  fails  ilie  case 
should  be  referred  to  an  otologist.  Rarely  will  it  be  necessary  to  turn  the 
auricle  forwards  and  enter  the  meatus  from  behind. 

The  surgrical  complications  of  suppurative  otitis  media  are  often  of  the 
gravest  nature,  consequently  this  condition  should  never  be  neglected.  Pytmia 
without  even  local  complications  may  occur,  and  miliary  tuberculosis  occas- 
ionally develo])s  when  the  affection  is  tuberculous  in  nature.  The  local  com- 
plications may  be  divided  into  (i)  the  extracranial,  (a)  the  cranial,  and  13)  the 
intracranial. 

1  The  extracranial  complications  arc  eczema  and  juruncles  of  the  meatus, 
cervital  adenitis,  and  suppurative  arthritis  of  the  temporomaxillary  joint. 

2  The  cranial  complications.— Caries  or  necrosis  of  the  ossicles  may 
be  removed  through  the  meatus,  and  disease  of  adjacent  bone  is  occasionally 
treated  in  the  same  way,  but  more  frequently  a  mastoid  operation  will  be 
required  and  the  disease  can  then  be  dealt  with  from  behind. 

Granulations  and  polypi  may  dam  up  the  discharge,  and  are  removed  by 
the  currette.  forcejis.  or  snare. 

Suppuration  of  the  labyrinth  can  be  treated  only  by  providing  free  drainage 
of  the  tympanum;  there  is  considerable  danger  of  extension  to  the  brain. 

Facial  paralysis  is  due  to  neuritis,  pressure  being  exerted  by  the  increase 
in  the  size  of  tlie  ncr\'C  and  the  thickening  of  its  osseous  canal.  The  nutrition 
of  the  facial  muscles  should  be  maintained  by  electricity  and  massage,  and  if 
no  signs  of  recovery  apjxrar  after  six  months,  the  ner\'c  may  be  anastomosed 
with  the  spinal  accessory  or  the  hyjjoglossal  (p.  265). 

Fatal  hemorrhage  from  erosion  of  the  internal  carotid,  internal  jugular, 
middle  meningeal, or  lateral  or  petrosal  sinus  is  a  rare  but  possible  complication. 

Mastoiditis  of  some  degree  is  probably  associated  with  every  acute  sup- 
])urative  otitis  media,  but  if  prompt  drainage  of  the  tympanum  is  provided, 
no  ill  efTecls  need  follow.  The  mucous  membrane  alone  may  lie  involved, 
but  what  is  recognized  clinically  as  mastoiditis  is  usually  an  osteomyelitis. 
There  may  be  a  desquamative  inflammation  which  fills  the  cavities  with  chol- 
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cstcatomatous  material.  Although  the  mastoid  antrum  is  present  at  birth, 
the  mastoid  cells  and  the  mastoid  process  are  not  well  developed  until  after 
puberty.  These  cells  surround  and  communicate  with  the  antrum  and  are 
very  variable  in  extent;  they  may  e.xtend  for^vards  above  the  meatus,  back- 
wards to  the  occipital  bone,  upwards  to  the  parietal  bone,  and  downwards  to 
the  apex  of   the  mastoid. 

The  symptoms  are  |>ain  and  tenderness,  both  of  which  may.  however,  be 
absent  in  chronic  cases  with  a  thick  cortex  or  limited  disease.  In  acutecases  there 
may  be  fever  and  leukocytosis.  Perhaps  the  most  important  sign  is  edema 
and  bulging  of  the  upper  posterior  wall  of  the  auditory  meatus.  If  the  in- 
fection spreads  outwards  there  will  be  redness  and  edema  of  the  skin  over  the 
mastoid  and  possibly  the  formation  of  a  subfieriosteal  abscess,  which  may 
perforate  and  form  a  subcutaneous  collection  of  pus,  or  spread  downwards 
and  give  rise  to  a  cellulitis  of  the  neck.  Kxtcnsion  inwards  through  the  tegmen 
tymfiani  may  involve  the  external  semicircular  canal  or  the  facial  nerve;  exten- 
sion upwards  may  lead  to  abscess  on  cither  side  of  the  dura,  septic  meningitis, 
or  cerebral  abscess;  extension  downwards  may  cause  deep  cellulitis  of  the  neck ; 
extension  forwards  may  produce  a  sinus  of  the  meatus;  and  extension  backwards 
may  induce  thrombosis  of  the  lateral  sinus  or  abscess  of  the  cerebellum.  Often 
the  discharge  from  the  ear  will  abate  when  the  mastoid  symptoms  are  active. 

The  treatment  in  acute  cases  with  pain  and  tenderness  only,  is  draining  and 
cleansing  of  the  tympanum,  cold  to  the  mastoid,  and  the  artificial  leech.  If  the 
symptoms  persist  for  several  days,  or  if  there  is  external  edema,  continuous 
headache,  or  constitutional  symptoms,  the  mastoid  should  be  opened  and 
drained.  A  mastoid  o|)eration  is  indicated  likewise  in  cases  of  incurable  chronic 
otorrhea,  even  when  there  are  no  symptoms  of  mastoiditis.  In  acute  mastoid- 
itis the  Schwartze  operation,  cir  simple  opening  of  the  antrum  with  drainage, 
may  be  all  that  is  required.  In  chronic  cases  it  will  be  necessary  to  clean  out 
and  convert  into  one  cavity  the  antrum,  attic,  lym|)anum,  and  meatus 
(Schwartxe-Stacke  operation). 

In  the  Schwartze  operation  the  antrum  may  be  opened  with  a  trephine, 
awl,  gimlet,  or  with  a  bur  propelled  by  a  surgical  engine,  but  probably  most  sur- 
geons use  a  gouge  or  a  chi.srl.  A  curved  incision  is  made  about  one-fourth  inch 
posterior  to  and  parallel  with  the  insertion  of  the  auricle,  from  above  the  ear 
to  the  tip  of  the  mastoid,  the  flap  including  the  periosteum  pushed  forwards, 
and  the  mastoid  vein  examined  for  thrombosis  (indicating  thrombosis  of  the  lat- 
eral sinus)  and  the  Ixme  for  sinuses.  In  the  absence  of  a  sinus,  which  should  be 
followed  if  prrseni,  the  antrum  is  opened  in  Macewcn's  supramcatal  triangle 
(Fig.  J55).  which  is  bounded  above  by  the  ])osterior  root  of  the  zYpimsv,  w\  UsssA. 
by  the  posterior  wall  of  the  external  meatus,  andbc\«ivA\>^  ^\a\t  \a>sv\sv%>\«a». 
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two.  With  the  ear  pulled  well  forward  this  triangle  can  be  recognized  as  a 
depression  in  the  bone.  In  young  children  the  antrum  may  be  perforated  with 
a  curette.  In  adults  the  chisel  or  gouge,  one-fourth  inch  in  width,  may  be  used, 
thin  slices  of  bone  being  removed  in  a  direction  downwards,  forwards,  and 
slightly  inwards.  Unless  the  bone  is  thickened  the  mastoid  cells  will  be  encoun- 
tered just  below  the  surface.  The  antrum  too  is  superficial  in  the  child, 
but  in  the  adult  its  depth  beneath  the  surface  of  the  bone  varies  from  one- 
eighth  to  three-fourths  of  an  inch.  One  should  never  penetrate  more  than  three- 
fifths  of  an  inch  from  the  anterior  edge  of  the  external  opening,  because  of  the 
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danger  of  wounding  the  facial  nerve  or  the  external  semicircular  canal.  The 
opening  should  be  enlarged,  and  all  infected  cells  removed  with  curette,  gouge, 
or  rongeur.  The  dura  and  sigmoid  sinus  need  not  be  feared  if  care  is  taken 
to  remove  ver)'  thin  slices  of  bone,  and  to  explore  the  minutest  of)ening  with  a 
probe.  The  cavity  is  smoothed  with  the  curette,  irrigated  with  salt  solu- 
tion, packed  with  gauze,  and  the  external  wound  partly  closed. 

In  the  Schwartze-Stacke  operatioc  the  antrum  and  all  the  mastoid  cells 
are  obliterated  as  described  above,  remembering  the  eJttreme  limits  at  which 
these  cells  may  be  foimd.  The  postcro-superior  wall  of  the  meatus  is  next 
removed  almost  as  far  as  the  floor  of  the  meatus,  but  sloping  upwards  in  the 
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deeper  parts  to  avoid  the  fadal  nerve.  The  remains  of  the  tympanic  mem- 
brane, malleus,  and  incus  are  removed.  A  probe  may  be  passed  through  the 
opening  between  the  antrum  and  attic,  to  protect  the  facial  nerve  and  the  ex- 
ternal semicircular  canal,  which  lie  behind,  while  ihc  bone  in  front  including 
the  outer  wall  of  the  attic  is  removed.  The  innt-r  wall  and  floor  of  the  antrum 
should  not  be  disturbed,  because  of  the  danger  of  injury  to  the  facial  nerve  or 
external  semicircular  canal  (Fig.  256).  After  smoothing  the  walls  of  the  cavity 
and  irrigating  with  salt  solution,  the  posterior  wall  of  the  cartilaginous  meatus 
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is  split  longitudinally,  and  the  flaps  thus  formed  stitched  to  the  posterior  mar- 
gin of  the  skin  woimd,  so  that  the  whole  cavity  can  be  inspected  through  the 
meatus.  The  ofx-nitlon  is  completed  by  filling  the  cavity  with  gauze,  intro- 
duced through  the  meatus  and  posteriorly,  and  by  partly  closing  the  wound  in 
the  skin.  When  granulations  have  covered  the  bone,  healing  may  be  facili- 
tated by  the  u.sc  of  Thiersch's  skin   grafts. 

3.  The  intracranial  complications  of  otorrhea  are  Ihrombosis  of  Ihr  lat- 
eral «'««.«,  meningitis,  and  extradural,  cerebral,  or  cerebellar  abscess  (sec  chapter 
on  the  liead). 
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THE  NECK. 

In  ihc  development  of  the  face  and  neck  four  processes  (branchial  arches) 
are  formed  on  each  side,  and  between  these  arches  are  the  branchial  clejts. 
The  first  arch  joins  its  fellow  in  the  middle  line  to  form  the  lower  jaw.  the 
malleus  developing  from  its  upper  end.  A  process  from  the  base  of  this  arch 
extends  forward  to  join  llic  fn>iUc-nas<il  process  jutting  down  from  above,  and 
forms  the  ujipcr  jaw;  when  these  processes  fail  to  unite,  cleft  palate  and  hare- 
lip result.  The  second  arch  forms  the  incus,  stapes,  styloid  process,  stylo- 
hyoid ligament,  and  lesser  comu  of  the  hyoid  bone.  The  remains  of  the  cleft 
between  the  first  and  the  second  arch  is  seen  as  the  Glasserian  tissure.  external 
auditory  meatus,  tympanum,  and  Eustachian  canal.  The  third  arcli  forms  the 
body  and  greater  romu  of  the  hyoid  bone,  while  the  rest  of  the  neck  develops 
from  the  remaining  arch. 

Branchial  fistulae  result  from  imperfect  closure  of  the  branchial  clefts;  ihcy 
open  on  the  skin,  in  the  pharynx,  or  in  both  places.  Fistula;  and  fissures  in 
the  neighl)orh(K>d  of  the  car  are  vestiges  of  the  first  branchial  cleft.  Congenital 
fistulx  of  the  neck  arc  most  frequent  in  the  neighborhood  of  the  fourth  clef  I. 
and  open  externally  at  the  anterior  edge  of  the  stemomastoid  close  to  its  lower 
end.  Fistukc  at  the  anterior  or  posterior  edge  of  the  stemomastoid  at  the 
level  of  the  larynx  are  the  remains  of  the  second  or  third  cleft.  The  internal 
opening  is  usually  in  the  lower  part  of  the  pharynx  or  behind  the  tonsil.  An 
incomplete  internal  lislula  may  cause  a  congenital  diverticulum  of  the  esoph- 
agus. Of  similar  origin  arc  some  median  fistuhe,  which  may  ojicn  into  the 
trachea  or  larynx,  and  which  when  incomplete  internally  may  beget  air  tumors 
{laryngocele  or  trachtoceU).  Other  median  fistulae  are  due  to  a  patent  thy- 
roglossal  duct,  which  in  the  embryo  passes  from  the  isthmus  of  the  thjToid 
gland  up  in  front  of  the  trachea  and  larynx,  then  behind  the  body  of  the  hyoid 
bone,  to  o]x.'n  at  the  foramen  cecum  of  the  tongue.  Accessor)'  thyroids  may 
spring  from  any  portion  of  this  duct.  All  these  fistula;  are  lined  by  mucous 
membrane  and  hence  give  rise  to  a  mucoid  discharge. 

Branchial  cysts  lu-isc  from  unoblitcrated  portions  of  the  branchial  clefts, 
and  usually  lie  beneath  the  muscles  of  the  tongue  or  behind  the  stemomastoid; 
in  the  former  situation  they  may  be  mistaken  for  ranular,  in  the  latter  they  are 
often  closely  connected  with  the  great  vessels.  They  are  lined  by  epithelium 
and  contain  a  serous  or  mucoid  material  (hygrttma,  hydrocele  oj  the  neck—V'\f,. 
357),  or  sebum,  hair,  teeth,  etc.  (dermoids).  Cystic  lymphangioma,  sometimes 
improperly  railed  cystic  liygnrnna.  and  blood  cysts,  while  not  of  branchial  origin, 
are  often  congenital  and  may  pro|.)crly  be  mentioned  at  this  time.  Cystic 
lymphangioma  (.Fig.  80)  is  due  to  dilated  lymph  vessels  and  spaces,  hcnrr 
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is  multilocular  and  lobulated;  it  may  spread  to  the  face  and  into  the  thorax  and 
is  then  beyond  operative  aid.  Blood  cysts  probably  arise  from  a  congenital 
diverticulum  of  one  of  the  large  veins  of  the  neck ;  if  the  communication  persists, 
they  maybe  reduced  by  pressure,  and  vary  in  size  during  respiration.  Occa- 
sionally one  encounters  a  carcinoma  deep  in  the  cervical  tissues  witliout  finding 
a  primary  growth  elsewhere.  These  cases  may  be  regarded  as  branchial  car- 
cinomata;  after  a  time  they  undergo  cystic  degeneration  {malignant  cysls  o/  the 
neck),  or  break  down  into  a  puruluid  material,  and  may  sufterficially  resemble 
a  chronic  cellulitis  of  the  neck.  The  Ireatntenl  of  all  the  conditions  mentioned 
al>ove  is  excision,  which  is  often  a  difBcult  matter.  Fistulas  and  cysts  which 
cannot  be  excised  may  be  opened, 
and  the  lining  membrane  destroyed 
by  cauterization.  Blood  cysts  may 
necessitate  suture  or  ligature  of  the 
jugular  or  subclavian  vein. 

Torticollis,  or  wry  neck,  is  a  de- 
formity in  which  the  head  is  bent 
towards  the  shoulder,  and  the  face 
turned  towards  the  opposite  side. 
False  torticollis  is  seen  in  cases 
like  fracture  of  the  clavicle,  tumors 
and  inflammations  of  the  neck,  and 
cicatrices  following  bums;  it  results 
also  from  rheumatism  or  cold  (stiff 
neck)  and  hysteria.  The  treatment 
is  directed  to  the  cause. 

True  or  chronic  torticollis  may  be  (i)  spasmodic  or  (a)  permanent,  i. 
Spasmodic  torticollis  (tonic  or  clonic)  usually  affects  one  stemomastoid  only, 
but  cKTcasioiially  that  of  the  opjx>site  side  as  well  as  the  [xislerior  deep  ccn'ical 
nxuscles  also  are  involved,  so  that  the  head  is  drawn  backwards  (relrocollis). 
The  S()asm  may  be  persistent,  or  it  may  intermit  for  days  or  weeks,  but  in  either 
event  it  is  usually  absent  during  sleep.  It  may  result  from  direct  irritation 
of  the  nerve  supplying  the  muscles,  e.g.,  by  tumors,  enlarged  glands,  cervical 
caries;  or  from  reflex  irritation,  such  as  carious  teeth,  worms,  and  pelvic 
troubles;  but  is  usually  seen  in  the  neurotic  and  hysterical  and  may  possibly 
be  due  to  irritation  of  the  motor  centers.  The  trcatmrtit  is  removal  of  any 
source  of  irritation,  the  treatment  of  any  associated  neurosis,  and  the  adminis- 
tration of  antispasmodics.  If  these  measures  fail,  the  spinal  accessory  nerve 
may  be  stretched  or  severed;  the  jiosterior  cervical  nerves  may  be  similarly 
k  treated  if  the  {Ristcrior  cervical  muscles  also  are  aiTected. 
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3.  Permanent  torticollis  is  the  result  of  malformation,  vicious  intrauterine 
position,  or  prenatal  disease  of  the  muscle  or  nerves  (congenital  lortUollis);  it 
may  be  caused  also  by  strabismus,  scoliosis,  paralysis  of  the  opposite  muscle, 
or  by  cicatricial  shortening  of  the  muscle  or  surrounding  tissues,  following 
laceration  at  birth  or  subsequent  injuries  or  inflammations.  The  stemo- 
mastoid  alone  may  be  at  fault,  or  the  trapezius  and  deeper  muscles  also  may  be 
implicated  and  the  deep  cervical  fascia  shortened.  In  congenital  cases  or  those 
arising  soon  after  birth,  the  face  of  the  affected  side  fails  to  develop  as  rapidly 
as  the  sound  side.  A  compcpsatory  lateral  curve,  concave  towards  the  affected 
side,  develops  in  the  cervical  spine,  and  a  secondary  dorsal  cun-e,  concave  in 
the  opposite  direction,  is  formed,  leading  to  changes  in  the  shape  of  the 
vertebra;.  The  trealmait  in  early  cases  is  massage,  manipulations  to  straighten 
the  head,  and  a  brace  or  support  to  maintain  the  corrected  position.  Any 
contributory  lesion,  such  as  strabismus,  scoliosis,  etc.,  likewise  should  receive 
attention.  In  most  cases,  however,  little  progress  can  be  made  until  the 
stemomastoid  muscle  has  been  divided.  The  subcutaneous  operation  for  this 
purpose  is  unsafe  and  incomplete  and  will  not  be  described.  In  the  open 
method  the  muscle  is  isolated  and  divided  through  a  transverse  incision  about 
one-half  inch  above  the  clavicle,  the  skin  is  then  sutured,  and  the  head  fixed 
in  the  corrected  position  by  plaster-of- Paris  or  other  apparatus.  Mikulicz 
removes  the  entire  muscle  as  far  as  the  spinal  accessory  nerve. 

Cervical  rib  springs  from  the  anterior  transverse  process  of  the  seventh  cer- 
vical vertebra.  It  is  bilateral  in  about  two-thirds  of  the  cases;  rarely  a secon<l 
cer\'ical  rib  may  arise  from  the  sixth  cervical  vertebra.  The  anterior  e.xtrem- 
ity  i.s  usually  free,  but  it  may  unite  with  the  lirst  rib  or  with  even  the  sternum. 
The  bn^chiul  plexus  and  subclavian  arter)'  pass  over  it,  and  with  the  growth 
of  the  rib  or  its  ossification  these  structures  are  compressed,  causing  pain, 
weakness  of  the  arm,  trophic  troubles,  or  even  obliteration  of  the  pulse  and 
gangrene.  There  is  no  edema  of  the  arm,  because  the  subclavian  vein  lies 
in  front  of  the  middle  scalene  muscle  and  escapies  pressure.  The  rib  forms  a 
prominence  in  the  neck,  which  has  been  mistaken  for  aneur}°sm,  because  it 
pushes  the  subclavian  artery  forwards  and  upwards.  The  X-ray  will  dispel 
all  doubt.  If  there  are  pressure  symptoms,  the  rib  may  be  removed  through  a 
transverse  incision  after  separating  the  ncn'es  and  vessels. 

Cellulitis  of  the  neck  is  usually  secondary  to  infections  in  the  area  drained 
by  the  cerv'ical  lymph  glands,  but  may  follow  also  cold,  injury,  and  acute  infec- 
tious fevers.  The  process  varies  greatly  according  to  its  situation,  the  vini- 
Icncy  of  the  infection,  and  the  resistance  of  the  individual;  thus  it  maybe  super- 
ficial or  deep  (with  reference  to  the  cervical  fascia),  circumscribed  or  diffuse, 
acute  or  chronic.    SuperfUial  inflammatory  troubles  of  the  neck  differ  little 
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from  like  lesions  elsewhere  and  require  no  special  mention.  Deep  cellulitis 
or  abscess  is  often  of  the  gravest  nature,  because  of  the  danger  of  extension  to  the 
mediastinum  or  pleura,  and  occasionally  rupture  into  the  trachea  or  esopha- 
gus. Extension  to  the  axilla  also  is  encountered.  External  fluctuation  and 
pointing  are  the  exception.  In  addition  to  the  general  septic  symptoms  the 
neck  is  swollen  and  hardened  and  the  skin  red  and  edematous.  The  head  is 
bent  towards  the  affected  side,  and  there  may  be  interference  with  deglutition 
or  respiration.  Symptoms  of  pressure  on  the  vessels  or  nerves  likewise  may 
be  seen.  A  streptococcic  cellulitis  of  the  submaxillary  region  is  called  angina 
Ludovici.  A  chronic  form  of  cellulitis  of  the  neck  with  little  or  no  pain  and 
fever,  and  presenting  a  board-like  inflammatory  hardness,  has  been  described  by 
Rddus  under  the  term  phlfgmone  ligneuse  du  cau.  or  woody  phlegmon  of  the 
neck.  After  a  time  a  small  abscess  forms  and  healing  ensues,  although  in 
one  case  death  was  due  to  edema  of  the  glottis.  These  cases  resemble  a  car- 
cinomatous infiltration  of  the  neck. 

The  treatment  in  acute  cases  is  prompt  incision,  never  waiting  for  fluctua- 
tion. An  abscess  may  be  opened  by  Hilton's  plan  (p.  90).  Tracheotomy 
is  sometimes  necessary.  The  constitutional  symptoms  of  sepsis  should  be 
combated. 

Cut  throat  may  be  homicidal  or  suicidal.  In  the  latter  the  wound  is 
usually  between  the  hyoid  bone  and  the  larynx  and  deepest  on  the  side 
opposite  to  the  hand  employed.  In  either  case,  however,  the  wound  varies 
both  SIS  (o  depth  and  to  situation,  and  any  of  the  structures  of  the  neck  may 
be  involved.  The  effects  of  division  of  the  nerves  have  already  been  mentioned. 
The  diagnosis  of  a  wound  of  the  air  passages  is  easily  made.  Injury  to  the 
escjphagus  is  much  less  common  and  may  be  accompanied  by  hematemesrs, 
dysphagia,  and  the  escape  of  mucus  or  food  through  the  wound.  The  imme- 
diate dangers  are  shock,  hemorrhage,  air  embolism,  and  asphyxia  due  to  blood 
or  displaced  structures.  The  secondary  dangers  arc  cellulitis,  septicemia, 
pyemia,  edema  of  the  glottis,  secondary  hemorrhage,  inspiration  pneumonia, 
and  emphysema  of  the  cellular  tissues. 

The  treatment  is  arrest  of  hemorrhage,  even  the  smallest  bleeding  point  being 
attended  to,  because  of  the  danger  of  blood  trickling  into  the  air  [>assages; 
removal  of  clots  from  the  trachea;  saline  infusion  and  other  means  to  combat 
shock;  disinfection  of  the  wound;  and  suture  of  divided  nen-es,  esophagus, 
tracliea,  larynx,  and  muscles.  Drainage  should  be  employed  in  order  to  pro- 
vide a.  vent  for  blood,  air.  or  esophageal  secretions.  In  an  extensive  transverse 
wound  of  the  trachea  the  sutures  almost  invariably  tear  out.  If  the  larynx 
has  been  opened,  safety  demands  the  performance  of  a  high  tracheotomy,  as 
breathing  is  sure  to  be  obstructed.    The  neck  is  dressed  with  the  head  flexed 
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on  the  chest,  and  the  patient  fed  per  rectum  or  through  a  tube  in  the  esophagus, 
if  that  structure  has  not  been  wounded. 

Among  the  sequelie  may  be  mentioned  stenosis  of  the  larynx,  esophagus, 
or  trachea  (p.  463);  esophageal  fistula,  which  usually  closes  after  a  time;  aerial 
fistula,  which  if  jx-rsLstent  may  be  closed  by  freshening  and  suturing  the  open- 
ing in  the  air  passages,  care  being  taken  first  to  make  sure  that  there  is  no  steno- 
sis above;  and  lesions  which  may  follow  division  of  nerves,  e.g.,  aphonia  from 
a  severed  recurrent  laryngeal  nerve. 

THE  THYROID  GLAND. 
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Wounds  of  the  thyroid  cause  sc\'ere  bleeding,  which  may  be  checked  by 
sutures  or  by  gauze  packing.  In  some  cases  it  may  be  necessary  to  e.^tirpatc 
the  Kland. 

Accessory  thyroids  may  be  found  about  the  thyroid  gland,  in  the  upp>cr  por- 
tion of  the  chest,  or  along  the  course  of  a  thyroglossal  duct  as  far  as  the  base 
of  the  tongue  {lingual  goiter).  If  increasing  in  size  or  causing  pressure  symp- 
toms, medical  tn-atment  as  described  below  may  be  tried  for  a  time.  b»it  will 
usually  fail,  and  then  extirpation  should  be  jwrfurmed,  first  making  sure  that  the 
normal  thyroid  is  present,  as  the  accessory  gland  may  be  the  only  one  the  pa- 
tient has.  and  its  removal  would  then  be  followed  by  myxedema.  The  presence 
of  an  accessory  thyroid  explains  the  absence  of  myxedema  in  some  cases  in 
which  the  entire  gland  has  been  extirpated.  The  occurrence  of  a  non-inflam- 
matory tumor  along  the  course  of  the  th)T0glossal  duct,  particularly  in  a  woman, 
should  always  make  one  think  of  the  possibility  of  an  accessor)'  thyroid. 

.\bsence  or  deficiency  of  the  internal  secretion,  the  result  of  atrophy  or  ab- 
sence of  the  thyroid,  causes  a  jieculiar  group  of  symptoms,  which  is  called 
cretinism  when  developing  soon  after  birth,  myxedema  when  occurring  in  adults, 
and  cachexia  strumipriva  when  following  extirpation  of  the  gland.  The 
essential  features  of  these  conditions  are  a  non -pitting  edema  of  the  subcutan- 
eous tissues,  due  to  infiltration  with  a  mucin-like  substance  (myxedema),  pallor 
and  dryness  of  the  skin,  loss  of  hair,  and  in  children  dwarfing  of  the  body  and 
idiocy,  and  in  adults  marked  impairment  of  the  intellectual  faculties.  The 
Ireatmeni  is  thyroid  extract,  one  grain  three  times  a  day,  gradually  increased 
to  to  or  more  grains,  watching  for  symptoms  of  thyroidism,  i.e..  tachycardia, 
nervousness,  delirium,  etc.  When  cure  has  been  efTecled,  it  will  usually  be 
nccessar)'  to  administer  small  doses,  perhaps  for  the  rest  of  the  patient's  life 

Congestion  of  the  thyroid,  evidenced  by  slight  enlargement,  may  be  due  to 
cardiac  disease,  obstruction  to  the  veins  in  the  mediastinum,  anemia,  over- 
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exertion,  or  emotion;  in  women  it  may  occur  at  puberty,  or  during  pregnancy 
or  menstruation.     No  surgical  treatment  is  required. 

Thyroiditis  is  usually  a  complication  of  one  of  the  acute  infectious  diseases, 
but  may  follow  also  injur)'.  In  addition  to  the  ordinary  signs  of  inflammation 
there  may  be  pressure  symptoms  much  like  those  which  occur  in  ordinary 
goiter.  Inflammation  of  a  goiter  is  called  slntmilis.  The  treatment  is  tliat 
-of  inflammation  elsewhere,  including  incision  should  suppuration  occur. 
Tracheotomy,  preceded  by  division  of  the  isthmus  or  in  some  cases  extirpation 
of  Ihe  organ,  may  be  required  if  breathing  is  seriously  eml;arrassed. 

Tuberctilosis,  gummata,  actinomycosis,  and  hydatid  cysts  are  treated 
as  an.'  such  conditions  elsewhere. 

Ttimors  of  the  thyroid  are  .sometimes  called  malignani  goiters,  and  indeed 
it  is  often  difficult  to  make  a  sharp  distinction  between  certain  goiters  and  some 
neoplasms.  An  adenoma  theoretically  is  distinguished  from  an  adenomatous 
goiter  by  its  typical  microscopic  picture,  and  by  the  fact  that  the  tumor  is 
circumscribed  and  se|jarated  from  the  healthy  gland  tissue.  It,  however, 
together  with  carcinoma  and  sarcoma,  may  give  rise  to  metastases,  hence 
all  tumors  of  the  thjToid  gland  should  be  regarded  as  malignant  and  be  extir- 
pated at  the  earliest  possible  moment.  They  grow  rapidly,  quickly  produce 
pressure  symptoms,  and  often  come  under  observation  only  when  they  have 
invaded  Ihe  surmunding  tis-sues  and  are  inoperable.  If  the  entire  glaiid  is 
removed,  the  patient  should  be  fed  on  thyroid  e.Ttracl  subsequent  to  operation. 

Goiter,  struma,  or  bronchocele  is  a  hyperplasia  of  the  thyroid  gland  not  of 
infectious  or  neoplastic  origin.  The  disease  may  involve  any  part  or  all  of  the 
gland,  but  is  most  common  in  the  right  loljc,  and  occurs  most  frequently  in 
females,  usually  after  the  tenth  year.  The  cause  is  not  known.  The  theory 
that  it  is  due  to  magnesium  or  calcium  salts  or  some  other  substance  in  the 
drinking  water  probably  has  the  most  advocates.  It  occurs  sporadically 
in  all  parts  of  the  world,  and  is  endemic  in  Central  Asia,  Switzerland  and  the 
contiguous  |>ortions  of  France,  Italy,  Austria,  and  Germany;  in  Englanci  it 
has  been  called  Derbyshire  neck  owing  to  its  prevalence  in  that  locality;  in 
this  countr)'  it  is  most  common  in  certain  parts  of  Michigan  and  in  the  moun- 
tainous regions  of  Pennsylvania. 

The  varieties  of  goiter  arc:  i.  The  simple,  or  parenchymatous,  in  which 
the  whole  ginnd  is  involved,  although  one  lobe  may  be  larger  than  the  other. 
The  swelling  is  soft,  elastic,  and  (>ainless.  When  there  is  an  excessive  de- 
velopment of  the  struma,  the  gland  is  harder  and  perhaps  lobulated  (jibrous 
goiter);  when  the  connective  I  issue  is  .small  in  amount  and  the  acini  arc  dis- 
tended with  colloid  material,  the  glatul  is  softer  {jvllicutar  or  colloid  goiter). 
2.  Cystic  goiter  is  due  to  the  ci-mfluencc  of  the  acini.    The  cysts  may  be  single 
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or  multiple,  vary  greatly  in  size,  and  contain  a  colloid  or  serous  material, 
which  may  be  brown  or  black  from  the  presence  of  altered  blood.  Intxacyslic 
papillomata  are  sometimes  found.  3.  Aderwrmalous  goiter  (Fig.  358)  resem- 
bles an  adenoma  in  structure;  it  may  develop  in  one  portion  of  a  normal 
gland  and  subsequently  involve  the  whole  thyroid,  or  it  may  be  a  secondary 
change  in  a  parenchymatous  goiter,  and  not  infrequently  it  is  followed  by  the 
formation  of  cysts.  A  sharp  distinction  cannot  be  made  between  adenomatous 
goiter  and  adenoma  of  the  thyroid.  4.  Vascular  goiter  is  most  commonly 
seen  in  Graves'  disease,  which  is  described  under  a  separate  heading.  The 
bulk  of  the  mass  is  made  up  of  dilated  blood  vessels,  so  that  pulsation,  thrill, 
and  bruit  may  be  detected.    In  any  of  these  varieties  certain  secondary  changes 
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may  occur,  e.g.,  inflammation,  abscess,  hemorrhage  into  the  gland,  calcifi- 
cation, or  malignant  disease. 

The  symptoms  arc  (i)  the  presence  of  a  lumor,  {2)  evidences  of  pressure, 
and  (3)  signs  of  excess  or  deficicncj'  of  the  thyroid  secretion,  i.  The  lumor 
develops  insidiously,  rises  and  falls  during  swallowing,  is  painless,  and,  except- 
ing the  trachea,  is  not  adherent  to  the  surrounding  tissues.  7.  The  pressure 
symptoms  depend  upwn  the  situation  of  the  growth,  thus  a  retrosternal  goiter 
quickly  produces  symptoms,  and  they  may  be  absent  in  even  the  largest 
goiters.  The  larynx  and  trachea  may  be  pushed  from  the  middle  line,  or  the 
latter  may  be  flattened  from  side  to  side,  causing  dyspnea  and  cough  if  both 
lobes  arc  equally  enlarged.  Pressure  on  the  esophagus  causes  dysphagia; 
on  the  vessels  of  the  neck  headache,  flushing  of  the  face,  and  epistaxis;  on  the 
recurrent  lar^Tigeal  nerve  alteration  in  the  voice  or,  if  both  are  involved,  bilat- 
eral paralysis  of  iJie  muscles  of  the  larynx  and  death;  on  the  pncumogastric 
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alteration  of  the  heart's  action;  and  on  the  symrathetic  dUalation  of  the  pupil, 
etc.  (p.  270).  3.  Signs  of  excess  or  deficiency  oj  the  thyroid  secretimt  also  may 
be  encountered;  the  former  are  given  under  exophthalmic  goiter,  the  latter 
under  absence  of  the  thyroid. 

The  treatment  in  the  early  stages  may  be  medical,  viz.,  iodid  of  potassium 
internally,  and  red  oxid  of  mercury  ointment  or  lodin  locally.  Thyroid  extract 
is  of  value,  particularly  if  there  are  any  signs  of  myxedema.  Electrolysis  and 
the  X-ray  have  temporarily  benefited  a  few  cases.  Medical  treatment  is  of 
most  value  in  parenchymatous  goiter.  If  the  goiter  increases  in  -size  or  there 
are  pressure  symptoms,  operation  is  indicated.  Ligation  of  the  thyroid  arteries, 
and  exothyreopexy,  i.e.,  drawing  the  thyroid  into  a  wound  in  the  neck  so  that 
it  may  atrophy,  have  been  employed,  while  as  a  palliative  or  emergency  oper- 
ation in  cases  of  severe  dyspnea,  tlie  ribbon  muscles  of  the  neck  or  the  isthmus 
oj  the  gland  have  been  divided.  The  usual  operations  are  inlraglandular 
enucleation,  which  is  indicated  in  a  localized  adenoma  or  a  single  cyst,  or  in  a 
small  collection  of  cysts,  and  partial  excision,  or  thyroidectomy,  which  is  indi- 
cated in  all  other  varieties,  care  being  taken  to  leave  at  least  one-fourth  of  the 
gland  in  order  to  prevent  myxedema.  Local  anesthesia  is  strongly  recom- 
mended by  many  surgeons,  in  order  to  prevent  the  congestion  of  the  neck 
incident  to  ether  and  chloroform,  to  avoid  postoperative  vomiting,  which  may 
start  bleeding,  and  in  order  to  have  the  patient  speak  during  the  operation, 
so  that  (he  surgeon  may  know  when  he  is  in  the  vicinity  of  the  recurrent 
laryngeal  nen'e. 

Intraglandular  enucleation  is  performed  by  exposing  the  gland  by  a  trans- 
verse or  oblique  incision,  incising  the  gland  down  to  the  tumor,  and  shelling 
out  the  tumor  with  the  fingers  or  a  director;  the  wound  is  then  quickly  packed 
with  gauze  because  of  the  free  bleeding,  and  as  the  gauze  is  gradually  removed, 
(he  bleeding  points  are  ligated  or  surrounded  by  sutures.  The  cavity  is  closed 
by  catgut  sutures  and  the  skin  approximated,  leaving  space  for  a  gauze  drain 
for  twenty-four  hours. 

Partial  thyroidectomy  usually  means  removal  of  one  lobe.  A  curved 
transverse  incision,  with  the  concavity  upwards,  is  made  over  the  tumor  from 
the  outer  border  of  one  stemomastoid  to  beyond  the  middle  line,  the  skin  and 
platysma  divided,  the  ribbon  muscles  separated  in  the  median  line  or  divided 
transversely,  and  the  fibrous  capsule  opened.  All  bleeding  is  checked,  the 
lobe  dislocated  from  its  fibrous  envelope,  the  superior  thyroid  vessels  divided 
lietwcen  two  ligatures,  and  the  inferior  thyroid  vessels  tied  close  to  the  gland 
in  order  to  avoid  the  recurrent  laryngeal  nerve.  The  thyroidea  ima  if  present 
also  is  tied.  The  isthmus  of  the  gland  is  crushed  with  strong  forceps  and 
ligated  in  sections,  or  it  may  be  divided  and  the  bleeding  controlled  by  sutures. 
39 
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Any  atlachmcnls  to  the  cricoid  are  separated,  or  perhaps  better,  a  thin  slice 
of  the  gland  is  left  in  [ilace  in  this  situation  to  avoid  injury  to  the  recurrent 
laryngeal  ncnc.  The  wound  is  irrigated  with  salt  s<ilution,  and  closed  after 
suturing  the  divided  muscles,  a  small  space  being  left  for  gauze  drainage  for 
twenty-four  hours.  The  normal  anatomy  is  necessarily  disturbed  in  large 
growths;  thus  the  jugular  vein,  which  has  branches  coming  from  the  tumor, 
moves  forward  with  the  growth,  while  the  artery,  which  has  no  such  connections, 
is  pushed  backward  and  outwards  and  may  lie  external  to  the  vein.  The  tra- 
cheal rings  may  be  absorbed  or  softened,  hence  more  easily  injured;  in  some 
cases  the  trachea  collapses  as  soon  as  the  support  of  the  tumor  is  removed, 
the  patient  dying  of  asphyxia  unless  a  tube  is  inserted.  Sudden  death  may 
occur  also  from  reflex  inhibition  of  the  heart,  the  status  lymphaticus,  or  from 
the  absorption  of  thyroid  secretion  from  the  wound.  In  other  cases  thyroid 
intoxication  will  cause  high  fever,  rapid  pulse,  and  dyspnea  subsequently  to 
operation.  If  too  much  of  the  gland  has  been  removeii,  tetany  (which  has 
been  called  acute  myxedema)  or  myxedema  may  follow;  the  former  is  respon- 
sible for  a  certain  number  of  deaths  owing  to  implication  of  the  respiratory 
muscles.  The  treatment  is  the  same  as  that  for  myxedema.  Kocher's  mor- 
tality in  over  3000  cases  is  less  than  1  per  cent. 

Exophthalmic  goiter  {Graves'  disease,  Basedow's  disease)  is  probably 
due  to  increased  ab.sorption  of  thyroid  secretion.  It  is  much  more  frequent 
in  women  and  may  follow  severe  emotional  storms.  Enlargement  of  the 
th)'mus  is  found  in  many  cases.  The  cardinal  symptoms  are  the  presence 
of  a  goiltt,  which  is  usually  of  the  vascular  variety,  hence  pulsation,  thrill  and 
bruit  are  commonly  found;  exophlhatmos,  causing  a  widening  of  the  palpe- 
bral fissure  (Stellwag's  sign)  and  rctanlation  of  the  movement  of  the  upper 
lid  when  the  eyebaU  is  rotated  downwards  (von  Graefe's  sign);  tachycardia; 
and  a  /f»<  tremor.  Many  other  symptoms  referable  to  the  nervous  system, 
the' gastrointestinal  tract,  or  the  anemia,  arc  described.  The  disease  occa- 
sionally follows  ordinary  goiter  and  is  sometimes  followed  by  myxedema. 

The  tteatment  in  the  beginning  is  medical.  Absolute  rest,  cardiac  sedatives, 
an  ice  bag  to  the  heart,  ergot,  belladonna,  and  phosphate  of  soda,  are  recom- 
mended. Electrolysis  and  the  X-rays  have  been  employed.  Recently  encour- 
aging results  have  been  obtained  with  a  serum  obtained  from  animals  injected 
with  increasing  doses  of  human  thyroid  extract.  Thyroid  extract  is  con- 
traindicatcd,  but  extract  of  the  thymus  or  suprarcnals  is  said  to  be  beneficial. 
As  soon  as  medical  treatment  has  failed,  i.e.,  after  a  few  months,  operation 
should  Ix-  pro])osod  before  the  condition  of  the  patient  has  markedly  deterior- 
ated. Partial  Ihyritidrctomy  is  the  operation  of  choice.  The  average  results 
are  "71  jx-r  cent,  ctired;  9.6  per  cent,  improved;  6.4  per  cent  unimproved. 
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failures,  lost  si^t  of,  or  partly  benefited;  and  12.6  per  cent,  died"  (Hart- 
ley). The  dangers  have  been  mentioned  under  partial  thyroidectomy.  Im- 
provement is  immediate,  but  the  exophthalmos  may  persist  for  months,  and 
recurrences  have  been  noticed  in  a  few  instances.  Bilateral  resection  0}  the 
cervical  sympathetic  ganglia  gives  less  favorable  statistics,  but  may  be  indicated 
in  Graves'  disease  without  goiter,  or  possibly  in  cases  in  which  the  ophthalmic 
symptoms  predominate.  The  other  operations  mentioned  under  the  treat- 
ment of  goiter  also  have  been  employed  for  Graves'  disease. 

Enlargement  of  the  thymus  ^and  has  been  referred  to  above  and  also 
in  discussing  the  status  lymphaticus  (q.v.). 

The  carted  gland  or  body,  when  present,  is  attached  to  the  carotid  sheath 
at  or  near  the  bifurcation  of  the  artery.  It  is  about  the  size  of  a  grain  of  com 
and  is  composed  chiefly  of  endothelial  cells.  Its  nature  is  unknown.  Keen 
(1906)  has  collected  twenty-seven  endotheliomata  arising  from  this  gland. 
These  "  potato  tumors  of  the  neck  "  are  located  at  the  bifurcation  of  the  carotid 
under  the  stemomastoid,  are  slightly  movable  transversely  but  not  vertically, 
transmit  pulsation,  thrill,  and  bruit  from  the  carotid  artery,  and  often  exist  for 
a  number  of  years  before  taking  on  malignant  featiuts.  They  should  be 
extirpated,  an  operation  which  will  sometimes  necessitate  excision  of  the  carotid 
artery. 


CHAPTER  XXIV. 
RESPIRATORY  SYSTEM. 


THE  NOSE. 


Rhinoscleroma  is  an  infectious  disease  in  which  a  number  of  hard  swell- 
ings appear  on  and  about  the  nose.     It  should  be  excised  in  the  early  stages. 

Rhinopbyma  is  a  hypertrophic  form  of  acne  rosacea  in  which  red  greasy 
masses  form  on  the  lower  end  of  the  nose,  producing  a  deformity  which  has 
been  called  liiim>wr  twse.  It  may  be  treated  by  excision  with  subsequent  skin 
grafting. 

Deformities  of  the  nose  may  be  congenital,  or  result  from  injury,  destruc- 
tive diseases,  or  operations,  e.g.,  for  the  removal  of  malignant  disease.    All 
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operative  efforts  to  rebuild  a  deformed  nose  are  included  under  the  term 
rhinoplasty,  which  may  be  jiartial  or  complete,  according  to  its  extent. 

Deformity  of  the  Roman  nose  type  is  corrected  by  making  a  small  longitu- 
dinal incision  in  the  middle  line  of  the  nose,  and  removing  the  redundant  tissue 
with  a  chisel,  if  bone,  or  a  knife,  if  cartilage.  The  woun<l  is  then  sutured. 
Expansion  of  the  bridge,  or  frog  nose,  is  commonly  caused  by  intranasal 
growths,  and  the  treatment  is  directed  to  the  cause.  A  tuberous  nose  is 
treated  by  removing  a  wedge-shaped  section. 
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Clefts  of  the  nose  are  remedied  by  sutures  after  freshening  the  edges. 
Figs.  259  and  260  illustrate  Langcnbcck's  operation  for  a  lateral  defect  of 
the  nose;  Fig.  261  illustrates  N^laton's,  the  raw  surface  left  by  the  transposition 
of  the  flap  being  covered  with  a  Thiersch  skin  graft.     Figs.  262  to  265  also 
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Fig.  j6»,  Fig.  270.  Fig.  271. 

Figs.  j6gto  171.— (Ksmarch  and  Kowaliig.i 

illustrate  the  repair  of  a  lateral  defect.  Figs.  266  to  271  illustrate  methods  of 
coniitructing  a  columna  nasi.  Saddle  nose  may  l>c  caused  by  injur}-,  but 
is  most  frequently  the  result  of  syphilitic  ulceration  of  the  septum.  Various 
more  or  less  unsatisfactory  procedures  have  been  devised  for  this  deformity. 


BESPTRATOKY  SYSTEM. 


Artificial  bridges  of  celluloid,  rubber,  silver,  gold,  etc.,  have  been  inserted 
beneath  the  skin  through  an  external  incision  or  from  within  the  nose.  In  ■ 
some  cases  the  nasal  bones  have  been  broken  or  chiseled  from  their  attach-  ■ 
ments,  and  held  in  an  elevated  |xisition  by  a  sfwctacle  dip.  or  by  pins  in- 
serted beneath  them.  .\  transverse  incision  may  be  made  across  the  sunken 
part  of  the  nose,  thus  allowing  the  tip  to  be  putled  down.  The  resulting  g:ip 
is  closed  by  a  flap  turned  inward  from  each  cheek,  the  skin  surface  facing 
the  nasal  cavity.  A  flap  from  the  forehead  is  brought  down  to  cover  tlie  raw 
surfaces  of  the  check  flaps,  and  the  wounds  in  the  forehead  and  cheeks 
sutured.    The  subcutaneous  injection  of  sterile  paraffin  has  been  used  with 
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some  success  in  this  deformity.    The  skin  of  the  nose  should  be  loose,  and  j 
the  melting  point  of  the  paraffin  (mixed  with  liquid  parafiin  or  vaselin)  above 
115°   F.    The   paraffin   is  melted,  injected  by  a  screw  piston  syringe  in  a{ 
semi-solid  state,  and  molded  with  the  fingers.    The  complications  are  abscess, 
glazing  and  thickening  of  skin,  diffusion,  and  embolism. 

Absence  of  the  nose  is  rarely  congenital;  it  may  result  from  traumatism, but 
is  most  frequently  due  to  disease,  e.g.,  syphilis,  lupus,  and  malignant  growths.  M 
Various  methods  of  complete  rhinoplasty  have  been  used  with  more  or  less  m 
satbfaction.    When  an  operation  for  the  reproduction  of  the  nose  is  deemed 
inadvisable,  an  artificial  nose  held  in  place  by  spectacle  rims  may  be  worn. 
The  /neitan  wdlioj  /or  complete  rhinop\as\^  (J*^-  »1*<  *Ti^  w>v\s\sts  in  sup(ily 


i 


DEVIATION   OF   THE   SEPTUM. 


4SS 


W 


ing  the  defect  by  a  flap  from  the  forehead.  A  mockl  of  the  flap  is  first  cut 
out  of  oiled  silk.  The  end  of  the  flap  is  so  shaped  as  to  form,  when  folded, 
the  alae  and  the  septiim  of  the  nose,  the  nasal  openings  Ijcing  maintained 
by  rubber  tubes.  When  the  osseous  framework  ot  the  nose  has  been  destroyed, 
this  method  may  be  modified  by  including  in  the  forehead  flap  the  outer  table 
of  the  .skull.  In  the  Ilaiion  method  the  flap  is  taken  from  the  arm  (Fig.  274), 
which  must  be  fixed  by  a  suitable  apparatus  until  union  has  occurred;  the 
pedicle  is  then  divided,  and  the  ala;  and  septum  formed  from  the  lower  portion 
of  the  flap.  In  the  French  method  (Fig.  275)  the  flaps  are  formed  from  the 
cheeks.    Several  successful  attempts  have  been  made  to  replace  the  bony 
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framework  of  the  nose  by  suturing  the  freshened  end  of  a  finger  into  the  upper 
angle  of  the  nasal  defect,  and  when  union  has  occurred,  amputating  the  finger. 

Crooked  nose  maybe  congenital  or  traumatic, and  is  usually  associated  with 
flexion  o(  the  septum,  the  correction  of  which  may  straighten  the  nose.  When 
the  nasal  hemes  themselves  are  deformed,  they  may  be  molded  into  shajjc 
after  separating  their  attachments  with  a  chisel,  through  a  small  incision  at  the 
root  of  the  nose. 

Deviation  of  the  septum  may  be  caused  by  injur)-  or  be  the  result  of  defect - 
'Ive  development.     The  deflection   may  be  vertical,  horizontal,   or  oblique, 
bowed  or  angular,  and  the  scjitum  may  or  ma^  nol  Vie  \!s\\0«xv\tftL.    K  sv^- 
moid  deviation  is  a  double  cur\e.  one  projccl'mg  \n\o  ca.^f^^Tl«3.Vc\.   'Y<«.cax- 


RESPIRATORY  SYSTEM 


tilaginous  septum  is  the  portion  usually  involved.    The  condition  is  very  com 
mon,  but  in  the  slighter  forms  gives  no  trouble.'  In  more  marked  cases  there 
may  be  stenosis  of  one  nostril,  and  various  retlex  troubles,  such  as  are  to  be 
mentioned  under  polyps.    In  the  presence  of  direct  or  reflex  troubles  treat- 
ment will  be  required.    When  there  is  marked  thickeninK,  or  the  development 
of  cartilaginous  or  bony  spurs  oj  the  septum,  these  should  be  removed  with 
knife  or  saw,  and  jjerhaps  no  further  treatment  will  be  needed.    Warping  of 
the  cartilage  itself  is  corrected  by  incisions  along  the  lines  of  deviation,  in  _ 
order  to  lessen  the  resiliency  of  the  septum.    These  incisions  may  be  made  by  ■ 
introducing  a  sharp  knife  beneath  the  mucous  membrane,  or  by  special  knives 
or  punches,  after  which  it  may  be  jmssible  to  correct  the  deformity  with  the 
fingers.     In  other  ■.ases  septal  forceps  are  introduced,  one  blade  in  either 
nostril,  and  the  cartilage  broken  from  its  attachments  and  straightened.     It_ 
is  held  in  a  corrected  position  by  nasal  tampons  of  gauze,  or  by  rubber  or  ■ 
metal  splints.    The  tampons  are  removed  and  the  nose  cleansed  daily  until 
union  has  occurred.     Roberts  uses  long  pins  such  as  have  been  described  iin 


der  fracture  of  the  nose. 

Epistaxis,  or  bleeding  from  the  nose,  may  be  traumatic,  e.g.,  from  blows, 
fracture  of  the  skull,  picking  the  nose,  foreign  bodies,  etc.,  or  it  may  be  sponta- 
neous, e.g.,  from  plethora,  ulcers,  tumors,  rarefied  air,  vicarious  menstruation, 
varicose  veins,  cardiac  or  pulmonary  disease,  acute  diseases  (notably  typhoid), 
and  diseases  in  which  there  is  a  tendency  to  hemorrhage  (hemophilia,  scurvy, 
purpura,  etc.). 

The  treatment  is  removal  of  the  cause  if  possible.  When  depending  upon 
an  intracranial  congestion  epistaxis  may  be  beneficial,  and  should  be  stopped 
only  when  it  becomes  excessive.  The  head  should  be  elevated,  constric- 
tions about  the  neck  and  chest  removed,  and  blowing  the  nose  forbidden. 
Compression  of  the  nostrils  will  check  the  bleeding  if  it  be  well  forward. 
When  further  back,  the  blctding  point  may  be  detected  with  the  speculum 
and  head  mirror,  and  touched  with  the  galvano-cautery,  or  a  swab  soaked 
in  chromic  acid  solution.  Sprays  or  douches  of  ice  water,  adrenalin  solution, 
or  antipyrin,  5-10  per  cent.,  are  sometimes  efficient  and  do  not  possess  the 
disagreeable  features  of  other  styptics.  In  serious  cases,  however,  the  nostrils 
should  be  at  once  plugged  with  gauze  moistened  with  adrenalin.  If  the 
bleeding  comes  from  the  anterior  portion  of  the  nasal  passages,  it  may  be  con- 
trolled by  packing  through  the  anterior  nares.  In  other  cases  it  will  be  neces- 
sary to  plug  the  posterior  nares  in  addition.  A  soft  catheter  with  a  long  piece 
of  silk  passed  through  the  eye  is  pusheti  along  the  floor  of  the  nose  until  it 
reaches  the  pharynx,  when  the  silk  is  grasped  with  forceps  and  the  catheter 
withdrawn,  so  that  the  silk  passes  in  through  the  nose  and  out  through  thi 
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mouth.  Several  pieces  of  gauze,  gradually  increasing  in  size,  are  fastened  to 
the  middle  of  the  sillc,  which  is  then  drawn  out  through  the  nose  while  the 
finger  guides  the  tampons  up  behind  the  soft  p>alatc.  The  ends  of  the 
silk  are  now  tied  together  and  the  anterior  nostrils  plugged.  After  a  day  or 
two  the  posterior  pack  may  be  removed  by  drawing  downward  on  the  string 
through  the  mouth,  and  the  nostrils  sprayed  with  a  mild  antiseptic  solution. 
Fig.  376  shows  a  Bellocq  cannula,  which  may  be  used  to  pass  the  silk  through 
the  nose.  .\n  easy  and  sometimes  efficient  method  for  making  pressure  within 
the  nostril  is  to  fasten  a  condom  over  a  rubber  catheter,  and  when  this  has 
been  inserted,  to  inflate  the  condom  and  lie  the  catheter. 


Fig.  ?76.— The  Hrllocq  cannula.  A  concealcfj  watch  .^iirine  with  a  ring  at 
The  rnd.  rhrouuh  which  the  «tlk  \s  pa<!(c<l,  11  maric  to  ctirl  forwnrtl  into  the 
muulh  after  the  cannula  is  in  i»o!filion-     (  Heath. 1 


Foreign  bodies  in  the  nose  are  most  frequent  in  children,  in  whom  a  uni- 
lateral purulent  discliarge  should  always  suggest  such  accident.  Among  other 
symptoms  arc  pain,  epista:(is,  and  stenosis.  Removal  may  be  effected  by 
forceps,  hook,  loop,  or  snare.  The  forcible  injection  of  water  into  the  opposite 
nostril  is  not  recommended.  An  incrustation  of  salts  about  a  foreign  bi.xly  or 
particle  of  mucus  is  called  a  rhitwlilh,  the  symptoms  and  treatment  of  which 
are  much  like  those  of  foa-ign  body.  Parasiles,  e.g.,  maggots,  may  l>e 
removed  from  the  nasal  cavity  by  douching  with  equal  jjarts  of  chloroform 
and  water. 

Tumors  of  the  nasal  cavities  include  many  difTerent  forms,  both  benign  and 
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malignant,  but  a  sufficiently  dear  idea  of  their  behavior  and  treatment 
may  be  obtained  from  a  short  description  of  the  two  common  varieties,  vie., 
polypi  and  fibromata. 

Polypi  are  myxomatous  or  adenomatous  in  structure,  and  most  frequently 
arise  in  the  neighborhood  of  the  middle  turbinate  bone.  They  are  movable, 
almost  transparent,  and  of  a  bluish  g^ay  coloV.  The  symptoms  are  a  muco- 
purulent discharge,  nasal  ubstruction.  and  sometimes  eplsta.xis.  Cough, 
asthma,  headache,  facial  neuralgia,  asthenopia,  anemia,  possibly  epilepsy, 
and  other  reflex  symptoms  may  be  caused  by  polyps.  They  should  be  removed 
by  seizing  the  growth  with  forceps  and  twisting  the  pedicle  until  the  growth  is 
loose,  or  by  a  wire  loop  or  iJcrascur,  with  which  the  pedicle  is  gradually  cut 
through.  In  either  case  the  base  should  be  cauterized  with  the  galvano-cautery 
or  Sfime  chemical  caustic. 

Fibromata  are  mudi  more  serious  than  polyps,  as  they  continue  to  grow 
and  press  on  adjacent  parts,  causing  exophthalmos,  disfigurement,  etc.  The 
so-called  nasophurytigeal  polyp  is  a  fibrosarcoma.  Fibromata  when  small 
may  be  removed  with  the  snare,  but  such  is  always  attended  with  some  risk 
of  hemorrhage.  When  of  large  size  a  very  formidable  operation  may  be 
needed,  such  as  rcsccton  of  the  upper  jaw  or  removal  of  a  jwrtion  of  the  nx»f 
of  the  mouth.  For  anterior  growths  sutTicient  exp<isurc  has  been  obtained  by 
incising  the  mucous  membrane  between  the  upper  lip  and  the  jaw,  cutting 
through  the  cartilages  of  the  nose,  and  temporarily  displacing  the  entire  nose 
upwards.  Temporary  osteoplastic  resections  of  the  nose  are  made  also  by 
an  external  incision. 

Synechia,  or  adhesions  between  the  intranasal  structures,  may  be  congenital, 
but  are  lisually  the  result  of  previous  ulceration.  They  are  most  frequent 
in  narrow  noses,  and  interfere  with  respiration  and  drainage.  They  arc  treated 
by  incision  or  excision,  the  raw  surfaces  being  subsequently  separated  by  a 
plug  of  rubber,  metal,  or  cotton. 

Ozena  is  a  term  often  used  to  designate  any  fetid  discharge  from  the  nose, 
but  it  should  be  restricted  to  cases  of  chronic  atrophic  rhinitis,  a  condition 
in  which  the  nasal  fossa:  are  roomy,  the  mucous  membrane  atrophic  and  cov- 
ered with  scabs,  and  in  which  there  is  a  very  objectionable  odor,  not  appreciated 
by  the  {xitient.  The  reader  is  referred  to  special  text -books  for  a  full  considera- 
tion of  thb  affection  and  its  treatment.  Other  causes  of  a  foul  discharge  from 
the  nose  are  tumors,  foreign  bodies,  rhinoliths.  ulcers  (syphilitic,  tuberculous, 
malignant,  simple),  disease  of  the  accessory  sinuses,  and  necrosis  of  bone.  A 
unilateral  discharge  in  children  is  most  frequently  caused  by  a  foreign  body, 
and  in  adults  by  disease  of  the  accessory  sinuses.  The  diagnosis  requires 
thorough  deansing  of  the  nose,  and  careful  examination  of  its  interior  with  the 
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speculum  and  head  mirror.    The  treatment  varies  widely  with  the  cause,  and 
may  involve  removal  of  necrotic  bone  or  cartilage. 

Post -nasal  adenoids  is  a  term  applied  to  hyperyjiasia  of  the  pharyn  geal  lymph- 
oid tissue, or.  as  it  is  sometimes  called,  the  pharyngeal  or  Luschka's  tonsil,  which 
is  analogous  to  the  faucial  and  lingual  tonsils.  Adenoids  are  most  common 
in  children  of  a  tuberculous  tendency,  and  are  probably  the  result  of  repeated 
catarrhal  inflammations.  The  symptoms  are  mouth  breathing,  change  in  the 
voice,  headache,  snoring  during  sleep,  narrowing  of  the  nostrils  and  interfer- 
ence with  nasal  respiration.  The  chilti  has  a  stupid  look  and  indeed  the  mental 
development  may  be  retarded.  There  maybe  a  purulent  discharge,  occasion- 
ally mixed  with  blood,  from  the  nose  or  pliarynx,  and  deafness  or  middle  eai 
disease  may  follow.  The  palate  is  often  high,  the  upper  incisor  teeth  promi 
nent,  and  the  cervical  glands  enlarged.  There  may  be  im]>airmcnt  of  taste 
and  smell,  and  later  in  life  deformity  of  the  chest,  the  ribs  being  sunken  and 
the  spine  kyphotic  because  of  interference  with  deep  inspiration.  The  diag- 
nosis b  made  by  posterior  rhinoscopy,  or  better,  in  young  children,  by  the 
finger  passed  up  into  the  pharynx,  when  the  soft,  easily  bleeding  moss  is  readily 
detected. 

The  treatment  in  practically  all  cases  is  removal  by  operation,  although  there 
is  a  tendency  for  adenoids  to  decrease  in  size  or  disappear  later  in  life.  The 
patient  is  etiierized  and  the  head  allowed  to  hang  over  the  table.  Long 
curved  forceps,  such  as  those  of  Lowenberg.  are  passed  up  behind  the  soft 
palate,  which  is  guarded  with  the  left  index  finger,  and  the  greater  portion  of 
the  mass  removed,  care  being  taken  not  to  grasp  the  septum  or  include  the 
openings  of  the  Eustacliian  tuljcs.  Any  fragments  which  remain  may 
be  removed  with  the  finger-nail  or  the  Gottstein  curette.  Bleeding  is  very  pro 
fuse  but  soon  ceases. 

AFFECTIONS  OF  THE  SINUSES. 

Frontal  Sinuses. —  Fracture  of  the  anterior  wall  is  common  and  may  lead 
to  emphysema  of  the  face  and  scalp,  or  in  compound  cases  to  necrosis  of  the 
bone.  If  there  is  much  depression  the  bone  may  be  elevated  to  prevent  deform- 
ity, opfwrtunity  l>eing  afforded  at  the  same  time  to  make  sure  that  the  fxwter- 
ior  wall  is  not  injured.  In  rare  cases  a  fistula  through  which  air  passes  may 
follow.  Reference  has  already  been  made  to  pneumatocele  (p.  404).  For- 
eign bodies  introduced  from  without,  or  insects  which  have  ascended  from  the 
niise,  may  cau.se  empyema  of  the  sinus. 

Inflammation  may  be  caused  by  injuries,  foreign  bodies,  or  disease  of  adja- 
cent Ixmes.  but  is  usually  secondar)'  to  rhinitis.  In  acute  simple  ca.scs  there 
is  fmnlal  headache  which  subsides  with  the  acute  rhinitis.     If  the  nasofrontul 
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duct  (infuiKiibuIum)  becomes  blocked,  the  sinus  distends  with  mucus  (hydrops) 
or  pus  (rmpynna).  In  the  former  an  enlargement  in  the  region  of  the  sinus 
is  noticed,  with  egg-shell  cracking  in  the  later  stages  owing  to  thinning  of  the 
bone.  In  acute  empyema  there  may  be  redness  and  edema  over  the  sinus 
with  general  septic  symptoms.  'I'he  process  subsides  with  the  discharge  of 
pus  from  the  nose,  or  it  may  extend  and  involve  the  frontal  bone,  meninges, 
brain,  or  intracranial  venous  sinuses.  Chronic  empyema  is  characterized  by 
pain,  tenderness,  bulging  of  the  sinus,  and  the  appearance  of  pus  in  the  ante- 
rior [jart  ijf  the  middle  meatus. 

The  treatment  of  acute  inflammation  is  that  of  the  accompanying  rhinitis. 
If  su|)puration  occurs,  the  sinus  should  be  opened  through  an  incision  from 
the  roof  of  the  nose  outwards  through  the  eyebrow  to  the  supraorbital  notch, 
the  anterior  wall  being  perforated  with  a  trephine  or  gouge  jusi  below  the  line 
joining  the  two  supraorbital  notches  and  a  little  away  from  the  median  line. 
The  sinus  may  be  curetted,  irrigated  and  packed  with  gauze,  so  that  it  may 
close  by  granulations  and  shut  oflf  the  nasofrontal  duct,  or  it  may  be  neces- 
sary to  remove  the  entire  anterior  wall,  but  this  should  be  avoided  whenever 
possible,  owing  to  the  disfigurement.  Some  surgeons  push  a  small  tube  into 
the  nasofrontal  duct  in  order  to  drain  the  sinus  into  the  nose.  It  may  be 
possible  for  a  skilled  rhinologist  to  enter  the  infundibulum  from  the  nose  after 
removing  the  anteror  tip  of  the  middle  turbinate,  but  the  duct  cannot  be  en- 
larged without  great  danger,  so  that,  although  catheterization  may  be  useful 
from  a  diagnostic  standpoint,  it  should  not  be  used  as  a  means  of  treatment. 

Tumors,  both  benign  and  malignant,  may  arise  in  the  frontal  sinus.  When 
of  large  size,  they  may  press  on  the  brain  or  on  the  eye.  causing  blindness  and 
displacement  of  the  eyeball.    They  should  be  excised. 

The  ethmoid  cells  also  are  subject  to  suppurative  inflammation,  which  may 
give  pain  and  tentlcmess  at  the  root  of  the  nose  and  cause  cellulitis  of  the 
orbit,  meningitis,  or  abscess  of  the  brain.  There  may  be  a  continuous  discharge 
of  pus  from  the  nose  and  a  probe  may  detect  necrotic  bone.  The  Irralmenl 
is  excision  of  the  anterior  end  of  the  middle  turbinate,  to  permit  drainage  and 
removal  of  the  cells  by  curettage.  The  best  way  to  reach  the  ethmoid  cells 
by  an  external  incision  is  through  the  inner  wall  of  the  orbit,  and  such  is  partic- 
ularly indicated  if  the  pus  has  perforated  in  thb  direction. 

The  sphenoidal  sinuses  ojien  at  the  junction  of  the  roof  of  the  nose  with 
the  wall  of  the  nasoiiharynx,  and  this  opening  may  be  enlarged  in  a  downward 
and  outward  direction  in  cases  of  sphenoidal  empyema.  Sphenoidal  and 
ethmoidal  disease  are  commonly  associated,  and  may  cause  meningitis,  abscess 
of  the  brain,  or  thrombosis  of  the  cavernous  sinus.  Pus  flows  into  the  superior 
meatus  and  necrotic  bone  may  be  detected  with  the  probe.    The  sinus  may 


be  opened  through  the  posterior  ethmoidal  cells  after  the  removal  of  the  middle 
turbinate,  through  the  orbit  and  posterior  ethmoidal  cells,  or  through  the 
antrum  of  Highmore  and  fwslerior  ethmoidal  cells. 

Empyema  of  the  antrum  of  Highmore  (the  maxillary  sinus)  is  most 
frequently  due  to  carious  teeth,  but  may  result  also  from  infeclion  of  the  nasal 
cavities,  or  from  the  entrance  into  its  opening  of  pus  from  the  frontal  or  eth- 
moidal sinuses.  Injury  is  responsible  for  a  small  number  of  cases.  The 
sympUtms  are  pain,  tenderness,  edema  of  the  cheek,  and  an  intermittent  uni- 
lateral discharge  of  pus  from  the  middle  meatus,  most  marked  when  the 
diseased  side  is  upward  or  when  the  patient  bends  forwards,  and  accom- 
panied by  marked  subjective  fetor.  If  the  opening  into  the  middle  meatus 
is  obstructed,  the  cavity  becomes  distended,  c-ausing  in  extreme  cases  stenosis 
of  llic  nostril,  exophthalmos,  depression  of  the  palate,  and  a  prominence  beneath 
the  malar  eminence  due  to  bulging  of  the  outer  wall,  which  in  old  cases  may 
crackle  under  the  finger.  Acute  cases  may  be  associated  with  septic  consti- 
tutional symptoms.  Percussion  over  the  antrum  will  give  a  dull  instead  of  a 
tym[)anitic  sound,  and  transilluniination,  by  placing  a  small  ckctric  light  in 
the  patient's  mouth  in  a  dark  room,  will  show  the  diseased  much  darker  than 
the  normal  side.  In  doubtful  cases  in  which  pus  cannot  be  seen  coming 
from  the  antral  opening,  an  exploratory  puncture  may  be  made  in  the  inferior 
meatus,  one  inch  behind  the  anterior  end  of  the  inferior  turbinate,  or  if  the 
nostril  is  blocked,  by  making  a  similar  puncture  through  the  canine  fossa, 
pushing  the  cannula  upwards  at  an  angle  of  45  degrees. 

The  treatment,  when  the  condition  is  due  to  a  carious  tooth,  usually  the 
second  bicuspid  or  the  first  molar,  is  extraction  of  the  tooth,  and  opening 
upwards  through  the  socket  to  the  antrum  by  directing  the  drill  or  gouge  to- 
wards the  supraorbital  notch.  The  cavity  is  irrigated,  and  jK-rmanent  drain- 
age secured  by  a  gold  or  silver  lube,  which  may  be  closed  with  a  stopper  dur- 
ing meals.  Irrigation  may  be  practiced  likewise  through  the  natural  opening, 
or  through  an  opening  made  through  the  inferior  meatus  or  canine  fossa. 
Small  openings  of  this  character  are  exploratory  or  palUativc  and  are  not  suited 
for  chronic  cases.  The  raJical  opcraiivn  is  pierformed  by  making  an  incision 
at  the  junction  of  the  buccal  and  alveolar  mucous  membranes,  and  opening 
the  antrum  with  a  gouge  through  the  canine  fossa,  atx)ut  one  inch  above  the 
border  of  the  gum.  on  a  level  with  the  second  bicuspid  tooth.  The  opening 
may  be  enlarged  sufficiently  to  explore  and  curette  the  antrum  thoroughly,  and 
a  counteropcning  may  be  made  into  the  inferior  meatus  of  the  nose.  A  tube 
may  be  passed  through  both  of  these  o|X'nings  and  the  cavity  irrigated  daily. 

Ttunors  of  various  kinds  may  develop  in  the  antrum;  about  two-thirds  are 
malignant.    The  so-called  hydrops  ur  drvfisy  oj  the  antrum  is  practically  always 
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due  to  cystic  degeneration  of  tumors  or  cysts  connected  with  the  tooth  folUcli 
although  a  true  dropsy  from  closure  of  the  natural  opening  uf  the  antrum  is 
said  to  occur.  Large  growths  cause  expansion  of  the  walls  of  the  antrum, 
and  when  malignant  soon  spread  to  adjacent  fiarts.  Transilluminatibn  and 
percussion  will  give  the  same  results  as  in  empyema,  and  the  introduction 
of  a  small  cannula  will  determine  the  presence  or  absence  of  fluid  and  the  den- 
sity of  the  growth.  In  doubtful  cases  the  cheek  may  be  reflected  as  for  excis- 
ion of  the  jaw  and  Ihc  anterior  wall  of  the  antrum  removed.  Polj-ps,  cysts, 
and  other  benign  tumors  may  be  removed  through  this  opening;  if  malignant 
disease  is  found,  the  entire  upper  jaw  should  be  resected. 

LARYNX  AND  TRACHEA. 

Congenital  fissures  and  fistuUt,  laryngocele  and  tracheoctle.  and  wimnds  oj  the 
air  passages,  liave  been  referred  to  in  the  chapter  on  surgery  of  the  neck. 

Foreign  bodies  in  the  air  passages  may  be  of  any  nature,  providing  they 
are  small  enough  to  enter  the  lar>Ti.\  or  trachea.  Those  most  often  found  are, 
in  the  order  of  their  frequency,  a  grain  of  com,  watermelon  seed,  bean,  and 
grain  of  coffee.  Congenital  defects  or  destruction  of  the  epiglottis  by  ulcera- 
tion, certain  diseases  like  bulbar  paralysis,  and  unconsciousness  from  any 
cause,  prcdispase  to  this  accident.  Foreign  bodies  may  be  introduced  through 
the  glottis  or  through  an  artificial  opening  in  the  trachea,  and  they  may  pene- 
trate from  without,  as  a  bullet,  needle,  or  other  sharp  body.  They  may  ulcer- 
ate into  the  respiratory  tree  from  the  esophagus,  mediastinum,  or  one  of  the 
subphrenic  organs,  stomach,  colon,  liver,  or  spleen,  and  they  may  be  formed 
in  the  lung  itself  (lung  sUtnfs). 

If  not  arrested  i"  the  pharynx  or  larynx,  or  of  such  a  natxire  as  to  catch  in 
the  wall  of  the  trachea,  the  foreign  body  usually  descends  into  the  right  bron- 
chus, because  of  its  greater  diameter  and  because  the  bronchial  septum  is  situ- 
ated to  the  left  of  the  median  line.  Foreign  bodies  may  be  expelled  through  the 
mouth  or  through  an  artificial  opening;  they  may  be  coughed  into  the  pharynx 
and  swallowed;  and  rarely  may  they  gain  exit  through  the  chest  wall  by  ulcera- 
tion. Vegetable  substances  swell  and  sometimes  sprout.  Death  is  due  to  as- 
phyxia from  complete  blocking  of  the  respiratory  channel  or  violent  spasm  of 
tlic  glottis,  or  it  occurs  later  from  septic  inflammation.  Rarcly  hemorrhage 
may  cause  a  fatal  issue,  as  in  a  ca.se  in  which  an  inhaled  dart  pierced  the 
innominate  artery.  If  the  foreign  body  is  not  large  enough  to  block  the  air 
channel  completely,  there  are  great  dyspnea,  violent  cough,  lividity  of  the 
countenance,  writhing  of  the  jiaticnt,  and  partial  insensibility,  followed  by  ex- 
pulsion of  the  foreign  body  or  a  variable  lull  in  the  symptoms,  then  by  recur- 
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rencc  of  llic  symptoms,  and  so  on  until  spasm  or  edema  of  the  glottis  causes 
asphyxia,  or  the  body  descends  into  the  lung. 

The  diagnosis  is  usually  made  from  the  history,  but  if  the  patient  be  un- 
conscious or  a  child  from  whom  no  history  can  be  obtained,  the  symptoms 
may  be  mistaken  for  asthma,  pertussis,  epilepsy,  apoplexy,  diphtheria,  cardiac 
disease,  spasmodic  croup,  laryngismus  stridulus,  edema  and  ulceration  of  the 
lar)'nx,  the  laryngeal  crisis  of  locomotor  ataxia,  or  for  worms.  Even  after 
expulsion  doubt  may  arise,  owing  to  the  persistence  of  symptoms  due  to  irri- 
tation. In  children  with  sudden  respirator)'  difTiculty  one  should  think  always 
of  a  foreign  body.  The  breathing  is  slow  compared  with  that  of  disease,  inspir- 
ation prolonged  and  difficult  with  retraction  of  the  lower  ribs,  and  the  respira- 
tor)- murmur  diminished  or  absent  on  the  corresjionding  side  if  there  be  impac- 
tion in  the  bronchus,  the  pulmonary  resonance,  however,  remaining  normal. 
The  symptoms  are  intermittent  and  in  the  beginning  there  is  no  fever.  Some- 
times the  foreign  body  may  be  heard  rising  and  falling  in  the  trachea  with 
each  respiration.  The  phaPiTix  may  be  easily  explored  with  the  finger,  and 
the  larynx  and  upper  jiart  of  the  trachea  may  be  ins]jected  with  the  laryn- 
goscope. It  should  be  recalled  that  blocking  of  the  esophagus  may  cause 
sufTocative  s)rmptoms.  When  the  infective  scqucise  from  irritation  of  a  for- 
eign body  have  become  established,  the  diagnosis  may  be  impossible  without 
a  guiding  history.  These  cases  must  be  differentiated  from  inflammator)'  dis- 
eases from  other  causes,  and  from  chronic  laryngeal,  tracheal,  or  bronchial 
stenosis,  which  may  be  extrinsic  or  intrinsic.  As  extrinsic  causes  may  be 
mentioned  cicatricial  contractures;  localized  emphysema;  enlarged  thyroid, 
thymus,  or  lymphatic  glands;  extensive  pericardial  exudate;  dilatation  of  the 
left  auricle;  disease  or  injury  of  the  clavicle,  sternum,  or  vertcbne;  and  cer- 
vical or  mediastinal  cyst,  abscess,  neoplasm,  or  aneurysm.  Among  the  intrin- 
sic causes  are  malformations;  neoplasms;  inflammatory  thickening;  intussus- 
ception of  the  trachea;  paralysis  of  the  posterior  crico  arytenoids;  longitudinal 
involution  of  the  trachea  after  tracheotomy;  adhesions  of  the  epiglottis,  vocal 
hands,  or  arytenoids;  cicatrices,  s^^lhilit^c.  tuberculous,  or  traumatic;  and 
cicatrices  following  diseases  like  scarlatina,  diphtheria,  variola,  rubeola,  and 
enteric  fever.  The  characteristic  inspiratory  dyspnea  is  sufficient  to  establish 
the  diagnosis  of  stenosis.  If  the  voice  is  altered  with  pain  and  rhoncus  in  a 
larynx  which  rises  and  falls  with  each  respiration,  the  lesion  is  probably  in 
the  larynx,  and  the  diagnosis  may  be  confirmed  by  examination  with  reflected 
light.  Dysphagui  has  been  obsen'ed  in  some  cases,  and  the  head  is  apt  to  be 
held  backward  in  lar)'ngeal  constriction,  and  slightly  depressed  with  extended 
neck  in  tracheal  stenosis.  The  respirator)-  murmur  is  diminished  over  both 
lungs  in  any  constriction  above  the  tracheal  bifua'ation,  and  the  voice  may 
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be  weakened  owing  to  the  lessened  column  of  air  impinging  on  the  vocal 
bands.  Fixed  pain  and  rhoncus,  with  visual  examination  through  the  mouth, 
would  locate  the  stricture  in  the  trachea.  The  sound  has  been  abandoned. 
Narrowing  of  a  bronchus  may  be  recognized  by  physical  examination  of  the 
chest,  and  KiUian  claims  to  be  able  to  inspect  the  larger  bronchi  directly 
through  a  long  thin  speculum  (bronchoscope),  introduced  through  the  mouth. 
Diminished  respiratory  dilatation  of  one  lung,  as  evinced  by  inspection, 
palpation,  and  mensuration,  with  diminished  vesicular  murmur  and  vocal 
fremitus,  and  retention  of  resonance,  can  be  caused  only  by  narrowing  of 
the  bronchus  or  pneumothora.x.  A  whirring  rlioncus  occupying  the  same 
place  and  having  the  same  character  and  intensity  on  different  examinations, 
with  fixed  pain  and  thrill  over  the  spot  corresjionding  to  a  bronchus,  will 
definitely  settle  the  point  of  constriction.  The  diagnosis  of  a  foreign  body 
would  be  made  by  e.xcluding  the  other  causes  of  obstruction.  An  X-ray  plate 
might  facilitate  the  dilTercntiation. 

The  treatment  in  a  great  emergency  is  to  thrust  a  knife  through  the  crico- 
thyroid membrane;  if  there  be  less  urgency,  a  low  and  rapid  tracheotomy, 
may  be  performed;  and  if  the  patient  is  seen  duringa  quiescent  period,  a  oireful 
examination  should  be  made.  When  above  the  vocal  bands  the  body  may  be 
removed  with  the  finger  or  forceps,  but  when  bdow  this  point  and  irregular  or 
jagged,  permanent  injury  to  the  vocal  bands  may  follow  forcible  extraction 
from  above,  Killian  removed  a  fragment  of  bone  from  the  right  bronchus 
through  the  mouth  after  locating  it  with  a  bronchoscope.  If  impossible  or 
injudicious  to  extract  the  body  from  above,  the  [Kttient  may  be  inverted  and 
succussed  with  a  pillow,  a  procedure  which  is  occasionally  successful,  especi- 
ally when  tlie  aUen  is  small,  round,  and  hcavT.  Inversion,  however,  without 
adequate  means  for  immediately  opening  the  trachea,  is  dangerous,  because 
of  the  possibility  of  death  from  impaction  or  spasm  of  the  glottis,  the  foreign 
body  suddenly  striking  the  larynx  from  below.  If  inversion  fail,  the  trachea 
should  be  opened  low  down,  though  the  symptoms  are  even  not  urgent,  be- 
cause of  the  danger  of  death  from  impaction  or  convulsive  closure  of  the 
glottis,  or  from  subsequent  inflammation.  The  body  is  frequently  expelled 
as  soon  as  the  trachea  is  opened;  expulsion  may  be  facilitated  by  turning  the 
patient  face  downward,  or  by  inversion  and  succussion.  These  measures  fail- 
ing, a  careful  scardi  should  be  made,  and  removal  effected  with  finger, 
forceps,  scoop,  hook,  probe,  coin  catcher,  or  wire.  The  bronchi  may  be 
inspected  through  an  urethroscope.  A  powerful  magnet  may  attract  bodies 
like  needles,  and  a  Bigelow  evacuator  may  be  used  to  aspirate  small  foreign 
bodies.  If  all  efforts  arc  unavailing,  the  wound  should  be  kept  open  by 
sutures  or  books,  and  a  second   trial   made  the  next  day.     A  tracbeot- 
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omy  tube  would  hinder  expidsion  of  the  foreign  body.  Lai^-ngotoray.  be- 
cause of  the  danger  of  injuring  the  vocal  bands,  should  be  performed  only 
when  the  foreign  body  is  in  the  lar)'nx  and  cannot  be  removed  in  any  other 
manner.  Several  attempts  have  lieen  made  to  remove  foreign  bodies  in  the 
bronchi  which  could  not  be  dealt  with  through  a  low  iraccotomy  wound,  by 
splitting  the  sternum  or  by  opening  the  thora.x  posteriorly,  with,  we  believe, 
but  a  single  success.  If  a  foreign  body  causes  pulmonary  abscess  or  gan- 
grene which  can  be  localized,  these  should  be  opened  and  drained,  when  the 
irritating  body  may  be  detected,  or  perhafw  discharged  later. 

Edematous  laryngitis  (edema  of  the  glotti?)  may  be  caused  by  other 
forms  of  larjTigitis,  by  injuries,  such  as  fractures  of  the  laryns,  scalds,  and 
foreign  bodies,  by  inflammatory  conditions  in  the  vicinity,  such  as 
cellulitis  of  the  neck,  and  by  Bright's  disease,  angioneurotic  edema,  and 
the  acute  infectious  fevers.  The  symptoms  are  interference  with  breathing, 
particularly  inspiration,  with  cyanosis,  etc.,  as  the  obstruction  becomes 
more  complete.  The  diagnosis  is  made  by  the  laryngoscope  and  by  feeling 
the  swollen  epiglottis  with  the  finger.  The  Irealmenl  in  the  milder  cases  is 
multiple  punctures  or  scarification  of  the  swollen  tissues,  the  inhalation  of 
steam  laden  with  compound  tincture  of  benzoin,  and  ice  to  the  neck.  In  more 
severe  cases  high  tracheotomy  should  be  performed,  not  waiting  until  the 
patient  is  in  extremis.  Intubation  is  to  be  preferred,  providing  the  swelling 
is  not  too  great  to  prevent  the  introduction  of  a  tube. 

Chondritis  is  always  associated  with  perichondritis,  and  may  be  due  to 
trauma,  chronic  laryngitis,  syphilis,  tuberculosis,  epithelioma,  t3fpho)d  fever, 
or  the  exanthemata.  The  cricoid  and  arytenoid  cartilages  arc  most  frequently 
affected.  Necrosis  may  occur  and  jius  may  form  (abscess  oj  the  larynx), 
which  may  discharge  internally  or  externally;  subsequently  cicatricial  con- 
traction is  very  apt  to  cause  stenosis.  The  symptoms  are  pain,  tenderness, 
cough,  hoarseness,  dysphagia,  and  dyspnea.  Swelling  may  be  noticed  extern- 
ally, or  |)erhai)S  detccteii  only  with  the  laryngoscope.  The  Irealmenl  is  much 
like  that  for  edema  of  the  glottis.  Abscesses  may  be  opened  within  the  laryTix 
or  externally,  according  to  where  they  [)oint.  In  the  later  stages  removal  of 
necrotic  cxirtilage  may  be  indicated. 

Syphilis  of  the  larynx  may  apjiear  in  the  secondary  stage  as  mucous  patches 
or  condylomata,  and  in  the  tertiary  stage  as  a  gummatous  degeneration,  causing 
extensive  destruction  of  tissue  with  subsequent  cicatrization  and  stenosis.  A 
subacute  or  chronic  laryngitis  without  ulceration,  causing  little  or  no  trouble 
beyond  hoarseness,  also  occurs.  In  the  ulcerative  form  the  symptoms  arc 
pain,  cough,  hoarseness,  dyspnea,  and  dysphagia.  Syj>hilitic  lesions  are 
present  elsewhere  and  the  ulcers  revealed  by  the  laryngoscope  arc  usually 
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symmetrical;  in  ihc  tcrtiarj'  stage  the  epiglottis  is  particularly  apt  to  be  affected. 
The  trealmrnt  is  that  of  syphilis,  with  the  insufflation  of  iodoform  into  the 
larynx.  Tracheotomy  may  be  needed  for  edema,  con\'ulsive  closure  of  the 
glottis,  or  later  for  cicatricial  stenosis. 

Tuberculous  laryngitis  may  be  primary,  but  is  usually  secondary-  to  phthisis. 
Tubercles  form,  break  down,  and  become  ulcers,  which  coalesce  and  often 
cause  great  destruction  of  tissue.  The  most  common  situation  for  these 
ulcers  is  about  the  arjienoid  cartilages,  the  vocal  cords,  and  the  under  surface 
of  the  epiglottis.  Elevated  granulations  on  the  posterior  wall  of  the  larynx 
are  strongly  suggestive  of  tuberculosis.  The  subjective  symptoms  are  those  of 
syphilis  of  the  larynx.  Tubercle  bacilli  may  be  found  in  the  expectoration. 
The  trealmmt  is  that  of  tuberculosis  elsewhere,  with  applications  of  lactic 
add  and  insufflations  of  iodoform  or  thymol  iodid.  Tracheotomy  may  be 
needed  for  the  same  conditions  as  in  syphilis  of  the  larynx. 

Tumors  of  the  larjrnx  may  be  benign  or  malignant.  The  papillomata  are 
the  most  common;  they  arc  most  frequent  on  the  vocal  cords  and  sometimes 
undergo  an  cpitheliomatous  change.  The  symptoms  are  hoarseness  or 
aphonia,  cough,  dyspnea,  and  sometimes  pain  and  dysphagia.  In  adults  the 
growth  may  be  seen  with  the  lar>Tigoscope;  the  warty-like  appearance  of  the 
papilloma  is  distinctive.  The  treatment  is  intralar)'ngeal  removal  by  special 
forceps  or  snare,  or  by  cauterization.  Cysts  may  be  incised.  In  children 
and  in  extensive  subglottic  growths  it  will  usually  be  necessary  to  sjilil  the 
thyroid  cartilage  in  the  middle  line  {thyrotomy)  and  deal  directly  with  the 
grow^th. 

Malignant  tumors  may  be  sarconuta,  but  are  usually  epitheliomata, 
which  frequently  result  from  previously  benign  tumors  and  grow  slowly. 
The  symptoms  are  the  same  as  those  of  benign  tumors,  but  jxiin  shooting  to- 
wards the  ears  and  hemoptysis  are  more  frequent,  and  there  b  likely  to  be 
emaciation  and  lymphatic  involvement.  The  diagnosis  in  the  early  stages 
is  often  diflicult;  in  doubtful  cases  a  piece  of  the  growth  should,  if  possible, 
be  secured  for  microscopic  examination.  The  treatment  is  removal  of  the  growth 
by  thyrotomy.  or  by  partial  or  complete  laryngectomy,  according  to  its  extent. 
Cure  has  been  obtained  in  36,6  per  cent,  of  the  cases  (Kocher).  Endo- 
laryngeal  ojjcrations  are  not  competent  to  deal  with  malignant  disease.  In 
the  later  stages  tracheotomy  may  be  performed  to  relieve  dyspnea. 

Tumors  of  the  trachea  have  in  a  general  way  the  same  features  as 
those  of  the  larj-nx,  except  that  respiration  is  more  apt  to  be  affected  than 
phonation.  The  tumor  may  be  of  any  variety,  is  often  remgnized  by  Ihc 
lar)'nposcope,  and  may  in  suitable  cases  be  excised  through  a  tracheotomy 
wound. 
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Subhyoid  pharyngotomy  maybe  performed  to  gain  access  to  the  pharynx 
or  upjKT  part  of  the  larynx,  but  the  o|)eration  is  rarely  used.  A  transverse 
incision  is  made  between  the  hyoid  bone  and  the  thyroid  cartilage  and  the 
pharynx  ojx-ned,  the  epiglottis  being  detached  from  the  tongue.  A  preliminary 
tracheotomy  will  be  necessarj-  in  removing  growths,  etc.,  which  cause  much 
hemorrhage.     The  structures  arc  sutured  at  the  completion  of  the  operation. 

Transhyoid  pharyngotomy  may  be  used  for  the  same  purposes  as  the  above. 
An  incision  is  made  in  the  median  line  from  the  chin  to  the  thyroid  notch, 
the  hyoid  bone  divided,  and  the  pharynx  opened.  A  preliminary  tracheotomy 
will  usually  be  necessary. 

Thyrotomy  exposes  the  interior  of  the  lar)'nx  by  splitting  the  thyroid  car- 
tilage in  the  median  line,  after  performing  tracheotomy  and  inserting  a  tampon 
cannula  into  the  windpipe.  The  wound  in  the  thyroid  cartilage  is  widely 
separated  and  the  interior  of  the  larynx  exposed  to  view.  The  wound  may 
subsequently  be  closed  by  sutures. 

Laryngectomy  is  r>erforraed  for  malignant  disease  and  occasionally  for 
other  conditions,  such  as  extensive  stenosis  or  ulceration.  It  may  be  com- 
plete or  i>artial  according  to  the  extent  of  disease,  and  in  a  few  cases  adjacent 
portions  of  the  tongue,  pharynx,  and  esophagus  have  been  excised.  After 
unilateral  laryngectomy  the  patient  is  able  to  speak,  after  total  laryngec- 
tomy he  is  able  to  whisper.  A  low  tracheotomy  should  be  performed 
a  week  or  more  before  the  excision  of  the  larynx,  especially  if  there  is 
much  dyspnea,  in  order  to  accustom  the  patient  to  breath  through  the  tube, 
to  facilitate  anesthesia,  and  to  lessen  the  time  of  the  larger  operation.  A 
Hahn  or  Trendelenburg  lamfwn  cannula  (p.  469)  is  inserted  into  the  trachea, 
and  the  patient  chloroformed  through  this  opening.  A  median  incision  is 
made  from  the  hyoid  bone  to  below  the  cricoid  cartilage,  a  transverse  cut 
made  at  either  end  of  this  incision,  the  fla[)S  reflected,  the  larynx  isolated  by 
blunt  dissection,  and  removed  I)y  cutting  tlirough  the  thywhyoid  space  above 
and  the  trachea  below.  The  upper  end  of  the  trachea  is  sutured  to  the  skin  and 
the  wound  packed  with  gauze  and  partly  sutured,  the  patient  being  fed 
through  a  tube.  The  cerN'ican)'mphatic  glands  are  of  ojurse  removed  before 
completing  the  operation.  When  healing  is  complete  the  patient  may  wear 
an  artificial  lar)Tix.  Some  surgeons  prefer  performing  the  tracheotomy  imme- 
diately before  the  larjTigertomy,  others  discard  the  preliminary  trachoitomy 
all  together,  and  after  isolating  the  larj'nx  severe  the  trachea,  suture  it  to  the 
skin,  and  close  the  opening  in  the  pharynx;  this  of  course  prevents  the  use  of 
an  artificial  lar)Tix. 
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Laryngotomy  is  an  emergency  operation  in  cases  of  laryngeal  obstruction  from 
any  cause.  A  vertical  incision  is  made  over  the  cricothyroid  membrane,  the 
cricothyroid  membrane  divided  transversely  close  to  the  cricoid  cartilage,  and  a 
tube  introduced.  The  cricothyroid  artery'  may  be  injured  and  require  a 
ligature.  In  a  great  emergency'  the  whole  operation  may  be  completed  by  a 
single  transverse  incision  made  with  a  penknife,  and  the  patency  of  the  opening 
maintained  with  the  handle  of  the  knife.  The  operation  is  not  applicable  to 
children,  owing  to  the  small  size  of  the  cricothyroid  sp>ace;  if  ever  per- 
formed before  puberty,  it  should  be  combined  with  division  of  the  cricoid  and 
possility  the  first  ring  of  the  trachea  (laryngotracheolomy). 

Tracbeotomy  Is  jx;rformed  for  serious  obstruction  to  respiration,  for 
the  removal  of  foreign  bodies,  and  as  a  preliminarj-  to  operations  on  the  mouth. 
phar)'nx,  or  larj-n.x.  The  high  operation,  i.e.,  above  the  isthmus  of  the  thy- 
roid, is  always  selected  when  possible,  because  in  this  situation  the  trachea 
is  superficial  and  the  operation  much  more  simple.  When  the  obstruc- 
tion is  low  down,  however,  or  when  one  desires  to  search  for  a  foreign  body 
in  the  trachea  or  bronclii,  the  low  operation  is  indicated. 

High  tracheotomy  may  be  fwrformcd  under  a  general  or  a  local  anesthetic, 
or  indeed  in  urgent  cases  without  any  anesthetic.  A  pillow  is  placed  under  the 
shoulders  so  as  to  ej(tend  the  head,  and  an  incision,  exactly  in  the  median  line,  is 
made  from  the  cricoid  downwards  for  one  and  one-half  inches,  di\-iding  the  skin 
and  superficial  and  deep  fascia;.  The  trachea  is  now  exposed  by  separating,  if 
necessarj',  the  sternohyoid  muscles.  The  isthmus  of  the  thyroid  normally  lies  over 
the  third  and  fourth  tracheal  rings.  If  it  be  in  the  way,  it  may  be  depressed  after 
dividing  the  deep  fascia  transversely,  or  it  may  be  incised  in  the  median  line,  with- 
out ordinarily  giving  rise  to  much  hemorrhage.  A  tenaculum  is  inserted  below 
the  cricoid  to  steady  the  trachea,  which  is  opened  from  below  upwards,  being 
careful  to  guard  the  knife  with  the  index  finger  so  as  not  to  injure  the  posterior 
wall.  Ordinarily  two  or  three  rings  are  divided,  the  cut  being  exactly  in  the 
middle  line.  A  pair  of  hemostats  should  be  introduced  into  the  trachea  before 
the  knife  is  withdrawn  and  a  tracheotomy  lube  inserted  as  the  blades  of  the 
forceps  are  separated  .  The  tenaculum  should  not  be  removed  until  the  tube 
is  in  place.  The  tube  is  held  in  position  by  tajjes  tied  around  the  neck. 
In  the  absence  of  a  tube  one  may  suture  the  edges  of  the  tracheal  woimd  to 
the  skin.  Bleeding  from  the  small  veins  which  have  been  divided  usually 
ceases  promptly  when  the  trachea  is  opened.  The  wound  is  sutured,  leav- 
ing sutTicient  opening  for  the  tube,  a  couple  of  layers  of  gauze  are  placed 
beneath  the  flange  of  the  tube,  and  one  or  two  layers  moistened  with  boric 
acid  solution  over  the  orifice  of  the  tube. 

In  low  tracbeotomy  the  skin  incision  mav  reach  the  sternum,  but  the 
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lower  part  of  the  wound  should  be  deepened  very  cautiously  because  of  the 
danger  of  wounding  the  innominate  vein  or  the  tbyroidea  ima.  Often  the  in- 
ferior thyroid  veins  are  large  and  numerous  and  lie  directly  over  the  trachea; 
they  should  be  ligated  or  pushed  aside.  If  need  be,  the  isthmus  of  the  thyroid 
may  be  pushed  upwards.  The  rest  of  the  operation  is  precisely  the  same  as 
the  high  operation.  In  children  the  low  operation  is 
extremely  difficult  becau.se  of  the  depth  and  small  size 
of  the  trachea,  the  shortness  of  the  neck,  and  the  large 

size  of  the  thymus  gland.      If  the  obstruction  is  still   \t.^- ^g- _v.. ;^^-^  J-' 

below  the  tracheotomy  opening,  a  long  tube  or  catheter 
may  possibly  \k  passed  beyond  it. 

Trachfolomy  tubes  are  made  of  hard  rubber,  silver,  or 
aliuninum.  They  are  always  double,  the  outer  tube 
having  a  flange  with  slots,  through  which  tape  may  be 
passed,  and  the  inner  tube  being  fastened  to  the  outer 
by  a  little  catch  on  the  side,  so  that  it  may  be  removed  Fio 
and  cleansed  as  often  as  neces.sary  (Fig.  277).  Some 
of  these  tubes  are  provided  with  a  long  handle  or  introducer  and  a  sjx-cial 
speculum-like  a[)paratus  or  dilator  to  facilitate  introduction,  but  such  are 
commonly  unneccssar)-.  When  a  tracheotomy  is  performed  preliminary  to 
operations  on  the  mouth,  larynx,  etc..  a  tampon  cannula  is  often  employed  lo 
prevent  the  entrance  of  the  blood  info  the  limgs.     Trendelenburg's  cannula 


*77.— Tracheotomjf 
tube. 


Kic.  178.— Trendrlcnhurn'j  cannula  m  tilm.  Fig.  i7».— Hahn'»  cannula. 

Figs.  17S  and  i7».— (Kamarch  and  Kowaliig.) 


(Fig.  278)  is  encased  in  a  rubber  sac,  which  may  be  inflated  in  order  to  fill  the 
space  between  the  tube  and  the  traclical  wall.  Hahn's  cannula  (Fig.  279)  is 
covered  with  a  compressed  s|X)ngc  which  swells  when  moistened. 

After  Treatment. — The  room  should  be  kc[it  at  a  uniform  temperature  of 
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75°  F.,  the  air  moistened  by  steam,  and  the  gauze  over  the  tube  changed  as 
often  as  the  patient  coughs,  so  that  tlie  mucus,  etc.,  will  not  fall  back  into 
the  tube.  The  inner  tube  should  be  removed  every  two  or  three  hours  by 
the  nurse  and  cleansed,  ihe  outer  tube  may  be  removed  once  a  day  by  the 
phj'sician  for  the  same  purpose.  Mucus  in  the  trachea  may  be  extracted 
by  a  sterile  feather  moistened  with  bicarbonate  of  soda  solution,  20  grains 
to  the  ounce.    The  tube  should  be  removed  permajiently  as  early  as  possible. 


Fic.  j8o. — To  the  Icfl  is  l!ic  mouth  rsk,  and  thr  sc»Ic  for  tletermininir  the  proper  ^izetl  ttihc 
accordine  to  the  aae  of  the  patient.  Next  is  the  introducer,  next  the  extractor.  On  theriuht 
arc  the  lube!.,  which  arc  expanded  above  to  rest  on  the  venticular  hand^.  with  a  prominence 
nosleriorly  which  rests  between  the  arytenoid  cartilases.  The  middle  of  the  tut)e  is  rn- 
larKcd.  the  enlarBement  restina  just  below  the  vocal  cords,  to  prevent  displacement  of  the 
Ulbe  upwariU  when  it  ia  in  position.  Hetween  the  tubes  on  the  right  is  the  obturator,  which 
fits  into  the  tube  and  is  screwed  into  the  holder,  and  which  is  hinsed  in  the  middle  so  that  it 
may  be  withdrawn  after  the  tube  is  in  position. 


but  the  lime  that  it  should  remain  in  place  will  vary  greatly  with  the  condi- 
tion; thus  after  the  removal  of  a  foreign  body  it  may  be  only  twenty-four 
hours,  in  some  cases  of  stenosis  it  may  be  for  the  rest  of  the  patient's  life. 
Tubes  arc  constructed  with  an  opening  in  the  convex  portion,  so  that  part  of 
the  air  will  pass  through  the  larynx;  if  breathing  is  free  when  the  outer 
opt-ning  is  plugged,  the  tube  may  be  removed  with  safety.  Among  the  rom- 
lit-aliotts  of  tracheotomy  may  be  mentioned  ulceration  of  the  trachea  from 
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a  poorly  fitting  tube,  rellulitis,  secondary  hemorrhage,  bronchitis,  pneumonia, 
and  stenosis  of  the  larj'nx  or  trachea.  Stenosis  of  the  larynx  may  be  treated 
by  gradual  dilatation  with  O'Dwyer's  tubes,  or  in  some  cases  by  removing  the 
cicatricial  tissue  and  skin  grafting  the  interior  of  the  laryn.x. 

Intubation  of  the  larjmx  may  be  used  for  many  forms  of  stenosis  of  I  he 
larynx,  but  is  chiefly  employed  in  that  form  due  to  diphtheria.  It  is  rapidly 
I)erformed  with  much  less  risk  than  tracheotomy,  but  requires  special  in.stru- 
menls,  and  the  presence  of  the  surgeon  if  the  tube  should  be  coughed  up.  The 
instruments  are  shown  in  Fig.  280.  The  child  is  wrapped  in  a  blanket  to  con- 
trol the  arms  and  legs,  and  is  held  upright  by  a  nurse  seated  in  a  chair,  while  an 
assistant  holds  the  head  upon  the  nurse's  left  shoulder  and  prevents  the  mouth 
gag  from  slipping.  A  long  piece  of  silk  is  passed  through  the  small  of)cning 
in  the  upper  part  of  the  tube,  the  tube  fastened  to  the  introducer,  and  the  silk 
looped  around  the  little  finger.  The  left  index  finger  is  passed  into  the  throat, 
and  lifts  the  epiglottis  while  the  tube  is  passed  along  it  into  the  glottis.  The 
left  index  finger  is  then  made  to  press  ufxin  the  head  of  the  lube,  which  Is  re- 
leased by  pulling  the  trigger  on  the  introducer,  which  is  then  withilruwn .  When 
one  is  assured  that  the  tube  is  in  the  right  place  and  that  the  symptoms  are 
relieved,  the  silk  loop  may  be  cut  and  withdrawn  while  the  finger  is  again  made 
to  press  down  on  tlie  tube.  If  the  tube  is  coughed  up,  it  is  too  small  and  the 
next  larger  size  should  be  introduced.  In  cases  of  diphtheria  the  membrane 
may  be  pushed  before  the  tube  and  cause  asphyxia,  which,  if  not  immediately 
relieved  by  expulsion  of  the  membrane  after  the  tube  has  been  pulled  out  by 
the  string,  will  demand  tracheotomy,  hence  instruments  for  this  operation 
should  always  be  at  hand.  The  patient  sjieaks  in  a  whisper  and  is  apt  to 
inhale  food  during  deglutition,  hence  feeding  should  be  per  rectum  or  by  nasal 
tube,  although  some  advise  feeding  with  the  head  lower  than  the  body,  or  the 
giving  of  semi-solids,  which  will  more  easily  pass  over  the  glottis.  The  tube 
remains  in  place  several  days,  and  is  then  removed  with  the  child  in  the  same 
position  as  for  introduction,  by  passing  the  left  index  finger  down  In  the  tube 
and  slipping  the  point  of  the  extrartor  into  itsojwning,  the  tube  being  engaged 
by  pressing  the  spring  on  the  shank  of  the  extractor. 

.  SURGERY  OF  THE  CHEST.  M 

Contusion  of  the  chest  may  cause  superficial  bruising  of  the  skin,  lacera- 
tion of  the  muscles,  fracture  of  any  portion  of  the  wall  of  the  thorax,  or  more 
or  less  extensive  injur}'  to  the  contained  viscera.    Occasionally  a  severe  blow 
'on  the   chest   or  epigastrium  (so-calleil  solar  plexus  blow)  will  be  followed 
tby  Mvere  shuck  or  even  death,  without  causing  any  gross  anatomical  change; 
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this  condition  has  been  termed  concussion  of  the  chest  and  is  probably  due 
to  direct  concussion  of  the  heart  muscle  or  its  nerve  mechanism.  Owing  to 
the  lack  of  functionating  valves  in  the  jugular  and  facial  veins,  forcible 
compression  of  the  chest  of  some  minutes'  duration,  such  as  may  occur  in  a 
struggling  mob,  may  cause  a  bluish  or  black  discoloration  of  the  face  and 
neck,  subconjunctival  ecchymosis,  and  hemorrhages  into  the  retina  and  brain 
(traumatic  asphyxia).  Rupture  of  the  lung  is  recognized  by  cough,  dyspnea, 
hemoptysis,  subcutaneous  emphj-scma,  and  hemo-pneumothorax.  Ruptures 
of  the  large  vessels,  trachea,  or  esophagus  are  associated  with  such  widespread 
injury  that  death  quickly  follows.  For  injuries  of  the  heart  see  p.  203,  and 
for  rupture  of  the  diaphragm  p.  518.  The  treatment  of  contusion  of  the 
chest  is  reaction  from  shock,  and  immobilization  of  the  thorax  as  in  fracture 
of  the  ribs.  In  the  presence  of  marked  evidences  of  internal  hemorrhage, 
thoracotomy  and  efforts  to  check  tlie  bleeding  are  indicated. 

Wounds  of  the  chest  may  be  penetrating  or  non-penetrating;  the  latter 
are  treated  as  wounds  elsewhere.  Penetrating  wounds  are  usually  caused  by 
stabs  or  bullets.  The  diagnosis  may  be  made  by  signs  of  injury  to  the  viscera, 
or  by  exploration  of  the  disinfected  wound  with  a  sterile  finger;  the  latter  is 
always  advisable,  particularly  in  wounds  in  the  neighborhood  of  the  heart,  or 
below  the  sixth  rib,  as  in  this  situation  penetration  of  the  diaphragm  and 
injury  to  the  abdominal  viscera  may  easily  occur.  Wounds  of  the  heart  have 
already  been  discussed  and  injuries  of  the  abdominal  viscera  will  be  considered 
in  a  subsequent  chapter.  The  possible  sjTnptoms  of  a  penetrating  wourui  oj 
the  lung  are  those  of  rupture  of  the  lung,  with  a  bleeding  and  a  garrulous 
external  wound. 

The  treatment  in  the  absence  of  serious  hemorrhage  or  the  lodgment  of  a 
foreign  body,  is  disinfection  and  suture  of  the  external  wound  and  immobil- 
ization of  the  affected  side  of  the  chesl.  Hemorrhage  from  the  internal  mam- 
mary or  intercostal  artery  may  be  controlled  by  ligation,  or  by  passing  a  sac  of 
gauze  through  the  ojicning  and  filling  the  end  of  the  sac  with  gauze,  so  that 
when  drawn  upon  it  will  make  pressure  from  within  outwards.  Excepting 
extensive  wounds,  bleeding  jrom  the  lung  is  rarely  fatal,  as  the  bleeding  is 
checked  by  collapse  of  the  lung.  In  the  absence  of  external  hemorrhage, 
serious  loss  of  blood  is  diagnosticated  by  the  constitutional  signs  of  acute 
anemia  and  a  rapidly  accumulating  hemotliorax.  Cases  of  this  sort  ha\°e 
been  treated  by  the  introduction  of  a  drainage  tube  in  order  to  admit  air  and 
favor  collapse  of  the  lung,  but  in  the  presence  of  serious  symptoms  one  or 
more  ribs  should  be  resected,  and  the  wounded  lung  dealt  with  directly  by 
sutures  or  gauze  packing.  Hemothorax  of  lesser  degree,  or  that  form  due  to 
hemorrhagic  pleurisy  or  tumors  of  the  Itmg  or  pleura,  does  not  require  special 
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surgical  treatment  unless  it  causes  pressure  symptoms  or  becomes  infected;  in 
the  former  case  aspiration,  and  in  the  latter  resection  of  a  rib  and  drainage 
would  be  indicated.  Foreign  bodies  should  be  removed  if  easily  accessible,  and 
the  same  rules  as  to  the  examination  of  the  vulnerating  instrument,  the  cloth- 
ing, etc.,  apply  here  as  elsewhere.  If  the  foreign  body  is  not  easily  found,  it 
should  be  allowed  to  remain,  unless  it  gives  rise  to  subsequent  trouble,  when 
it  may  be  defmitely  localized  by  the  X-ray  and  its  removal  eflccted,  if  such  be 
deemed  advisable.  With  the  exception  of  pneumocelc,  the  complications 
of  injuries  to  the  chest  are  inflammatory  in  nature,  viz.,  cellulitis,  pleurisy, 
empyema,  pneumonia,  abscess  or  gangrene  of  the  lung,  mediastinal  abscess, 
and  peri-,  myo-  or  endocarditis. 

Hernia  of  the  lung  (pneumocdt)  is  rare;  it  is  the  result  of  lacera- 
tion of  the  intercostal  structures  without  involvement  of  the  skin,  or  follows 
a  woimd  owing  to  stretching  of  the  dcatrix.  It  has  an  impulse  on  coughing, 
crepitates  beneath  the  fingers,  and  a  vesicular  murmur  can  be  heard  on 
auscultation.  It  is  treated  by  a  pad  or  truss.  In  contradistinction  to  a 
hernia,  a  prolapse  of  the  lung  is  a  protrusion  of  the  lung  into  on  0])cn 
wound.  It  should  be  reduced  and  the  opening  closed,  or  if  badly  infected 
and  gangrenous,  or  densely  adherent,  it  may  be  amputated. 

Emphysema  of  the  subcutaneous  tissues,  the  result  of  injury  to  the  lung, 
rarely  requires  any  treatment  and  gradually  disappears.  If  excessive  and 
interfering  with  respiration,  multiple  pimcturcs  may  be  made. 

Pnetunolhoraz  (air  in  the  pleural  cavity)  is  almost  always  associated  with 
the  presence  of  pus,  blood,  or  scrum.  Ninety  per  cent,  of  all  cases  are  due  to 
phthisis.  Air  may  enter  the  pleural  sac  through  a  wound  in  the  chest  wall 
or  lung,  it  may  come  from  the  colon,  stomach,  or  esophagus  as  the  result  of 
suppurative  or  malignant  disease,  and  it  may  be  produced  by  aerogenic  mi- 
crobes. The  symptoms,  when  a  large  amount  of  air  is  suddenly  introduced,  are 
p&in,  dyspnea,  cyanosis,  and  rapid  weak  pulse.  These  symptoms  are  seldom 
seen  during  operations  involving  the  pleural  cavity  because  of  the  frequency 
of  pleural  adhesions  and  the  strong  coherence  which  normally  exists  between 
the  jileural  taminx.  The  signs  of  pneumothorax  are  bulging  and  immobility 
of  the  affected  side,  displacement  of  the  heart,  lessening  or  absence  of  vocal 
fremitus  and  breath  sounds,  tym|>any  on  percussion  (rarely  dulness),  metallic 
tinkling,  and  a  metallic  quality  in  the  voice,  in  the  r&lcs,  and  in  the  sound 
heard  when  percussing  the  diest  by  using  a  coin  as  a  plexor  and  one  as  a 
plcximelcr  (coin  test).  There  may  be  signs  of  fluid  in  the  cavity,  and  a  splash- 
ing sound  obtained  by  shaking  the  patient.  The  X-ray  will  give  an  intense 
clearness  over  the  air  sac.  Treatment  is  not  required  as  long  as  respira- 
tion is  not  imiwded,  indeed  a  little  pneumothorax  may  be  beneficial  in  giving 
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rest  to  an  affected  lung,  but  if  the  breathing  be  ditTicult  and  the  heart  dis- 
placed, the  air  may  be  removed  by  aspiration,  or  if  associated  with  pus.  by 
resection  of  a  rib  and  drainage.  The  Fcll-O'Dwyer  apparatus  (p.  24)  has 
been  suggested  to  anticipate  and  combat  acute  operative  pneumothorax;  for 
the  same  purpose  Sauerbruch  operates  inside  a  cabinet  in  which  the  air  pres- 
sure is  negative,  tlic  patient's  head  extending  beyond  the  cabinet,  an  air  tight 
collar  being  fitted  to  his  neck.  Some  surgeons  slowly  produce  pneumothorax 
the  day  before  operations  involving  extensive  resection  of  the  chest  wall.  If 
none  of  these  precautions  is  taken,  a  small  opening  may  be  made  in  the  chest 
at  the  lime  of  operation  and  the  air  allowed  to  enter  slowly. 

Pleural  effusion  is  usually  the  result  of  pleurisy,  which  may  be  primary,  or 
secondary  to  trauma  or  disease  of  the  lung;  serous  effusion  may  be  caused  also 
by  tumors  of  the  lung,  or  disease  of  the  heart,  liver,  or  kichicy.  Symptoms  may 
be  absent,  or  there  may  be  pain,  cough,  dyspnea,  and  in  inflammatory  cases 
fever  and  leukocytosis.  The  signs  of  fluid  in  the  cliest  are  immobility  and 
enlargement  of  the  affected  side,  widening  with  perhaps  bulging  of  the  inter- 
costal spaces,  disj>lacement  of  the  heart,  diminished  or  absent  vocal  fremitus, 
dulness  or  flatness  on  percussion  which  may  change  with  alteration  in  the 
position  of  the  patient,  tympany  above  the  fluid,  and  feeble  or  absent  breath 
sounds  and  vocal  resonance.  In  some  cases  there  may  be  bronchial  breathing 
and  cgophony.  The  Ireulmenl  of  serous  effusions  when  large  in  amount 
or  producing  pressure  symptoms,  or  in  any  case  not  quickly  relieved  by  medical 
treatment,  is  aspiration. 

Pyothoraz,  or  empyema  (pus  in  the  pleural  cavity),  may  be  due  to  infection 
of  the  pleural  cavity  by  a  wound,  or  be  a  direct  extension  of  a  suppurative  proc- 
ess of  the  lung,  neck,  or  abdomen,  but  is  commonly  secondarj'  to  infection  o( 
a  serous  pleural  cfTusion.  The  organism  present  will  vary  with  the  cause; 
it  may  be  the  staphylococcus,  streptococcus,  pneumococcus,  colon  bacillus, 
tubercle  bacillus,  tv-phoid  bacillus,  etc.  The  symptoms  and  signs  are  those 
of  pleurisy  with  effusion,  with,  in  a  t)-pical  case,  irregular  fever,  possibly 
chills  and  sweats,  leukocytosis,  edema  of  the  chest  wall,  and  absence  of  the 
whispered  pectoriloquy  which  may  be  heard  in  serous  effusions  (Baculli't 
sign).  The  diagnosis  is  confirmed  by  exploratory  puncture.  In  some  cases 
the  pulsations  of  the  heart  are  transmitted  through  the  effusion  (pulsating 
empyem-a).  The  pus  may  be  localized  by  adhesions  (encapsulated  empyema). 
or  it  may  involve  the  whole  i)leural  cavity  (lolal  empyema).  Spontaneous 
recovery  is  possible  but  very  rare.  An  empyema  may  perforate  the  cht-st 
wall  {empyema  necfssitatus),  or  it  may  break  into  the  lung,  esophagus,  stomach, 
pericardium,  or  j)critoneum.  Rarely  it  may  form  a  lumbar  or  psoas  abscess. 
In  acute  coses  the  pleura  is  but  little  altered,  and  although  llic  lung  is  com- 
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pressi-d,  it  readily  expands  when  drainage  is  established.  In  chronic  cases, 
however,  reexpansion  is  prevented  by  sclerotic  changes  in  the  lung  and  by 
the  dense  and  thickened  pleura.  In  these  cases  nature  tries  to  obliterate  the 
cavity  by  causing  a  hypertrophy  of  the  opposite  lung,  an  ascent  of  the  abdom- 
inal viscera  on  the  affected  side,  a  sinking  in  of  the  chest,  a  lateral  curvature  of 
the  spine,  and  an  abundant  growth  of  granulations 
from  the  pleura.  If  the  cavity  is  large,  healing  can 
lake  place  only  with  the  aid  of  surgery.  The  prog- 
nosis is  considerably  modified  by  the  character  of 
the  infection,  thus  a  pneumococcal  empyema  in  the 
early  stages  may  often  be  cured  by  aspiration  alone, 
as  the  organisms  quickly  perish,  while  the  presence  of 
pyogenic  organisms  will  always  indicate  free  drain- 
age, and  even  then  extensive  subsequent  operations 
may  be  demanded.  A  tuberculous  empyema  will 
of  course  present  a  grave  prognosis.  Cultures  in 
these  cases,  as  well  as  in  a  late  pneumococcal  em- 
pyema, may  be  sterile.  The  earlier  drainage  is  in- 
stituted, the  greater  the  chance  of  reexpansion  of  the 
Iting. 

The  treatment  of  acute  cases  is  aspiration,  inter- 
costal incision,  or  rib  resection;  chronic  cases  may 
demand  the  Estlander,  Schede,  or  Fowler  oper- 
ation. The  principle  in  acute  cases  is  to  remove 
the  pus,  in  chronic  cases  to  obliterate  the  cavity  by 
causing  the  chest  wall  to  collapse  or  the  lung  to  ex- 
pand. 

Paracentesis  thoracis  (tapping)  may  be  per- 
furnied  with  an  ordinary  trocar  and  cannula,  but  as 
this  fx-rmits  the  introduction  of  air,  aspiration  should 
be  employed  whenever  [jossible.  A  hypodermic  or 
an  antitoxin  s)Tinge  (F"ig.  281).  with  a  long  and  strong 
needle  of  large  calibre,  may  be  used  for  diagnostic 
purposes.  Fig.  aSa  shows  an  aspirator.  The  stopper  is  inserted  into  a  large 
gUss  bottle,  the  stop  cock  A  closed  and  the  stop-cock  B  opened,  a  vacuum 
created  in  the  glass  bottle  by  the  pump,  and  stop<ock  B  closed;  after  the 
nee<llc  has  been  inserted  into  the  chest,  stop-cock  A  is  opened  and  the  fluid 
in  the  pleural  cavity  enters  the  bottle.  The  skin  and  needle  should  be  disin- 
fericfl,  and  the  patient  placed  in  a  scmi-ivcumbcnt  posture,  unless  sudi  is  contra- 
indicated.    Local  anesthesia  is  usually  unnecessary,  although  it  is  desirable  to 
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give  a  little  whiskey  before  operation.  The  puncture  is  generally  made  in  the 
eighth  intercostal  space  near  the  angle  of  the  scapula,  or  in  the  sixth  interspace 
in  the  midaxiliary  line.  A  small  puncture  is  made  over  the  lower  rib  with  a 
knife,  and  the  skin  pulled  upwards,  so  that  the  needle,  guarded  by  the  index 
finger,  may  be  introduced  close  to  the  upper  edge  of  the  rib,  in  order  to  avoid 
the  intercostal  vessels;  thus  the  opening  is  valvular  and  clases  as  stKm  as  the 
needle  is  withdrawn.  If  the  tap  be  dry,  a  stylet  may  be  introduced  into  the 
needle  to  make  sure  that  it  is  not  plugged,  and  if  fluid  still  fails  to  come,  the 
needle  should  be  |»artly  withdrawn  and  reintroduced  at  a  different  angle.  The 
fluid  is  withdrawn  slowly,  and  the  flow  stopped  for  a  time  if  there  is  faintness, 
violent  cough,  or  marked  alteration  in  the  pulse.  The  puncture  in  the  skin  is 
covered  with  collodion.    .Mthough  it  is  true  that  aspiration  will  occasionally 
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cure  a  pneumococcal  empyema  in  a  child,  it  is  generally  regarded  by  surgeons 
as  an  exploratory  or  fiallialive  measure.  For  the  latter  purpose  it  may  be  used 
in  cases  of  rapid  phthisis,  or  as  a  preliminary  measure  to  operation  in  bad  cases 
in  which  the  effusion  is  very  large  or  exists  on  both  sides.  With  these  excep- 
tions, thoracotomy  (opening  the  pleural  cavity),  with  or  without  resection 
of  a  rib,  is  recommended  in  all  cases.  Thoracotomy  ■without  resection  of  a  rib 
is  indicated  when  the  patient's  condition  is  very  serious,  as  it  is  easily  performed 
under  local  anesthesia,  by  making  an  incision  about  two  inches  in  length 
along  the  lower  border  of  the  sixth  or  seventh  intercostal  space  in  the  mid- 
axillary  line.  A  small  opening  is  made  in  the  pleura,  in  order  to  allow  the  pus 
to  escape  slowly;  the  opening  is  then  enlarged,  loose  pieces  of  IjTnph  removed, 
and  a  short  rubber  tube  introduced.  The  tube  should  be  sutured  to  the  skin 
or  transfixed  with  a  large  safety  j)in,  in  order  to  prevent  its  dropping  into  the 
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cavity.  Resection  of  a  iwrtion  of  a  rib  is  the  usual  operation,  as  it  allows  more 
i  room  for  exploration  and  free  drainage.  The  patient  lies  on  his  back  and  is 
brought  to  the  edge  of  the  table.  A  two  or  three  inch  incision,  with  its  center 
in  the  midaxillary  line,  is  made  over  the  seventh  rib,  and  the  periosteum  divided, 
and  separated  from  the  entire  circumference  of  the  rib  with  closed  cur\'ed 
scissors  or  a  periosteal  elevator.  The  rib  is  divided  at  each  extremity  of  the 
incision  with  bone  forceps  and  removed,  the  intercostal  vessels  having 
been  pushed  aside  with  the  periosteum;  the  operation  then  proceeds  as 
in  thoracotomy  without  resection  of  the  rib.  Irrigation  of  the  cavity  should 
never  be  employed  in  acute  cases,  as  it  is  occasionally  followed  by  death.  In 
chronic  cases,  however,  in  which  the  adhesions  are  firm,  irrigation  with  sterile 
salt  solution  is  often  advisable,  particularly  if  the  discharge  is  very  fetid.  The 
tube  is  removed  when  the  purulent  discharge  ceases.  If  the  sinus  persists 
(pleural  fistula),  there  is  caries  of  a  rib  or  non-obliteration  of  the  cavity.  In 
either  case  a  secondary  operation  will  be  required.  If  the  lung  fails  to  reach 
the  chest  wall  after  several  months,  the  chest  wall  should  be  taken  to  the  lung 
I        by  thoracoplasty  (Estlander  or  Schedc  operation). 

I  Estlander's  operation  consists  of  the  resection  of  a  sufTicient  number  of 

"  ribs,  with  the  periosteum,  to  obliterate  the  abscess  cavity.  The  length 
and  number  of  ribs  to  be  removed  depend  upon  the  size  of  the  cavity.  In 
a  large  cavity  it  may  be  neccssar)-  to  remove  three  or  four  inches  of  all  the  ribs 
from  the  third  to  the  ninth.  This  is  best  done  through  an  I-  or  U-shaf)cd  incis- 
ion, although  separate  incisions  may  be  made  in  every  other  intercostal  space, 
and  the  rib  above  and  below  removed  through  each  incision.  The  cavity  is 
emptied  of  all  debris  and  packed  with  gauze. 

Schede's  operation  is  more  radical  and  more  severe.  A  U-shaped  incision 
is  made  from  the  origin  of  the  jiectoralis  major  at  the  level  of  the  axilla,  down 
to  the  lower  level  of  the  pleural  cavity,  then  up  to  the  level  of  the  second  rib 
between  the  spine  and  the  scapula.  This  flap  is  reflected  upwards,  and  all 
the  ribs  over  the  easily  from  the  second  down,  and  fmm  their  tul)crcles  to 
the  costal  cartilages,  excised  together  with  the  periosteum,  intercostal  struc- 
tures, and  thickened  parietal  pleura.  Bleeding  is  checked,  the  cavity  curetted 
with  gauze,  and  the  flap  sutured  so  as  to  lie  in  contact  with  the  lung,  drainage 
being  provided  by  sterile  gauze.  After  any  ofieration  for  empyema  pulmon- 
ar)'  g)'mnastics  should  be  given  to  expand  the  lung.  The  patient  should  also 
have  been  informed  that  the  resulting  deformity  is  necessary  to  the  cure. 

Pulmonary  decortication,  or  total  pleurectomy  {Fowler's  operation), 
consist.'"  in  excision  of  the  sinus,  resection  of  two  or  more  ribs,  and  stripping  of 
the  entire  pleura,  both  visceral  and  parietal,  from  the  subjacent  parts,  thus 
allowing  the  lung  to  expand.    The  flap  is  replaced  and  the  cavity  drained 
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FurlhiT  exix;rience  is  needed  to  determine  the  status  of  this  operation,  al- 
though it  may  be  said  that  at  least  partial  decortication  of  the  lung  is  a  use- 
ful adjunct  to  either  the  Esiiander  or  the  Schede  operation.  Ransohoff  has 
recently  modified  this  operation  by  making  longitudinal  incisions  in  the  pul- 
monary pleura  {discission  oj  the  lung). 

Pneumotomy,  or  incision  of  the  lung,  is  indicated  in  pulmonary  gangrene  or 
abscess,  echinococcus  cysts,  and  in  certain  cases  of  bronchiectasis  and  foreign 
bodies.  It  has  been  employed,  but  is  rarely  justifiable,  for  tuberculous  cavities. 
The  trouble  is  first  localized  by  physical  examination  and  by  the  aspirating 
needle.  The  needle  is  left  in  place  as  a  guide,  and  an  incision  made  exposing 
the  pleura.  More  room  may  be  obtained  by  resecting  the  rib  above  and  below. 
Often  the  pleura  will  be  adherent,  and  the  cavity  may  be  at  once  opened  with 
the  thermu-cautcry  and  drained  with  a  soft  rubber  tube.  Loose  particles 
of  necrotic  tissue  are  removed,  but  curettage  and  irrigation  should  l>e  avoided. 
If  the  layers  of  the  pleura  are  not  adhercnl,  they  may  be  sutured  together  in 
order  to  avoid  pneumothorax  and  infection  of  the  pleural  cavity,  and  the  in- 
cision into  the  lung  [Kistponcd  for  twenty-four  hours,  or  longer  if  there  be  no 
urgency. 

Pneumectomy,  or  excision  of  a  part  of  the  lung,  may  be  indicated  in  pneu- 
mocele,  or  in  tumors  of  the  chest  wall  which  have  invaded  the  superficial 
portion  of  the  lung.  The  operation  has  been  performed  for  tuberculosis  but 
cannot  be  recommended,  because  in  the  localized  form  recovery  frequently 
follows  medical  treatment,  and  in  the  difTuse  variety  the  disease  cannot  be 
removed.  The  measures  already  indicated  to  guard  against  pneumothorax 
should  be  taken,  and  after  resection  bleeding  may  be  controlled  by  sutures, 
ligatures,  the  cautery,  or  by  gauze  packing. 

Mediastinal  abscess  may  be  traumatic,  or  secondary  to  a  suppurative  pnx:- 
ess  in  the  neck  or  intrathoracic  organs.  The  symptoms  arc  those  of  sepsis  (ex  - 
cept  in  chronic  cases),  and  pressure,  as  in  aneurysm,  from  which  the  condition 
may  be  distinguished  by  the  absence  of  thrill,  bruit,  and  expansile  pulsation. 
In  doubtful  cases  a  fine  needle  may  be  introduced.  Various  tumors,  b<jth 
benign  and  malignant,  may  originate  in  the  mediastinum  and  produce  iden- 
tical pressure  symptonw.  Abscesses  should  be  drained  after  localizing  them 
with  the  aspirating  needle.  Tumors  are  for  the  most  part  beyond  the  aid  of 
present-day  surgery,  but  in  a  few  instances  operative  relief  may  beattemptetl. 
The  anterior  mediastinum  may  be  approached  by  resecting  a  portion  of  the 
sternum;  the  jxjsterior  mediastinum  has  been  opened  extrapleurally  by  re- 
secting the  ribs  near  the  spine.  The  possibility  of  removing  foreign  bodies 
impacted  in  the  thoracic  jwrtion  of  the  cs4)phagus,  as  well  as  resecting  por- 
tions of  the  gullet  for  malignant  disease,  is  presented  by  the  latter  route. 
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CHAPTER  XXV. 
DISEASES  OF  THE  BREAST. 

Congenital  malformations  such  as  incomplete  development  (micronujzia) 
or  absence  of  the  breasts  (airuizm)  and  sujwmumerary  nipples  and  mammx 
{polymastia)  require  no  treatment. 

Retracted  nipples  may  be  congenital  or  due  to  contraction  from  ulceration, 
mastitis,  or  tumors.  Occasionally  the  condition  may  be  benefited  by  repeat- 
edly drawing  the  nipple  out  with  the  fingere  or  with  the  breast  pump.  Nursing 
can  often  be  accomplished  by  means  of  the  nipple  shield. 

Mammilitis,  or  inflammiilion  of  tlic  nipple,  Ls  almost  invariably  associated 
with  lactation,  the  delicate  epithelium  becoming  macerated  by  milk  and 
saliva,  and  easily  excoriated  {fissured  or  cracked  nippUs).  The  inflammation 
may  extend  to  the  surrounding  skin,  or  cause  an  abscess  of  the  breast  by 
spreading  along  the  milk  ducts  or  lymphatics;  occasionally  the  nipple  is  de- 
stnjyetl  by  ulceration.  Nursing  is  painful  and  often  followed  by  bleeding, 
hence  is  often  postponed,  thus  leading  to  engorgement  of  the  breast.  The 
treatment  should  begin  before  the  trouble  is  inaugurated.  Towards  the  end 
of  pregnancy  the  epithelium  may  be  hardened  by  bathing  with  alcohol, 
during  lactation  the  nipples  should  be  washed  before  and  after  nursing  with 
l)oric  acid  solution,  and  carefully  dried.  If  a  small  fissure  forms,  it  may  be 
sprayed  with  peroxid  of  hydrogen,  washed  with  boric  acid  solution,  and 
dusted  with  boric  fiowder,  a  nipple  shield  being  used  during  nursing.  In 
the  more  severe  fonns  the  child  should  be  weaned,  the  secretion  of  milk  sup- 
pressefl  by  the  application  of  belladonna  ointment  and  a  pressure  bandage, 
and  the  nipple  treated  with  peroxid  of  hydrogen,  boric  acid  solution,  and 
applications  of  silver  nitrate. 

Paget's  disease  {malignant  dermatitis')  is  a  chronic  destructive  inflamma- 
tion of  ihe  nipple,  usually  occurring  in  women  past  middle  life.  Some  consider 
certain  j)soros[)enn8  as  the  cause  of  this  condition,  but  such  has  not  been  proven. 
At  first  there  is  a  moist  desquamation,  later  a  sticky  yellowish  discharge 
with  the  formation  of  crusts,  beneath  which  the  surface  is  red  and  raw.  The 
nipple  may  be  retracted  or  even  destroyed,  and  the  condition  may  extend  to  the 
skin   of   the   breast.     It  is  not  a  simple  eczema,  which,  however,  may  attack 
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the  nipple,  but  a  precursor  of  carcinoma  of  the  breast.  The  Irtalmeni  is. 
therefore,  excision  of  the  diseased  area,  and  also  the  breast  and  axillary  glands 
if  there  are  any  indurations  in  the  breast. 

Abscess  of  the  areola  requires  incbion  and  drainage.  It  usually  arises 
from  tlie  .sebaceous  follicles,  and  is  most  frequent  in  girls  about  puberty. 

Neuralgia  of  the  breast  {musUidynia)  is  usually  associated  with  hyperes- 
thesia of  the  skin  and  deep  tenderness  of  the  gland,  but  no  organic  change  can 
be  detected.  It  is  most  common  in  young  unmarried  women  and  may  be 
associated  with  ovarian  disturbances.  Local  treatment  should  be  avoided  and 
the  general  health  improved. 

Hypertrophy  is  generally  bilateral,  begins  at  puberty,  and  does  not  interfere 
with  the  general  health;  occasionally  the  patient  complains  of  neuralgia. 
The  growth  is  slow,  l)ut  the  breasts  may  attain  an  enormous  size.  The  consist- 
ency may  be  normal,  or  there  may  be  a  dilTuse  firmness  due  to  an  increase  in 
the  fibrous  tissue.     Amputation  is  the  only  remedy. 

Acute  mastitis,  or  manmiitis,  is  occasionally  seen  in  women  as  a  metastatic 
process  during  the  course  of  mump>s.  In  girls  and  sometimes  in  boys  about 
the  age  of  puberty  the  breast  may  become  large  and  tender,  and  after  persisting 
tor  weeks  go  on  t<i  resolution,  ahhough  suppuration  is  occasionally  seen.  A 
somewhat  similar  condition  is  encountered  in  children  soon  after  birth,  partic- 
ularly if  the  nurse  has  tried  to  "break  the  nipple  siring"  by  pulling  or  rubbing. 
Acute  mastitis,  however,  is  most  often  seen  during  the  puerperium,  usually  as 
the  result  of  cracked  nipples,  the  infection  passing  along  the  milk  ducts  or 
the  lymphatics. 

The  symptoms  arc  pain,  tenderness,  swelling,  localized  heat,  hardening  of 
the  breast,  and  the  constitutional  signs  of  fever.  If  abscess  oj  llie  hrtast 
follows,  the  skin  becomes  red  and  edematous,  the  pain  more  intense,  and  in  the 
later  stages  fluctuation  apf>ears.  The  pus  may  be  between  the  skin  and  the 
gland  {supramamnwry  abscess),  in  the  gland  (intramammary  abscess),  or  beneath 
the  breast  (submammary  abscess)  as  the  result  of  extension  from  the  deep 
lobules.    The  last  may  be  due  also  to  disease  of  the  ribs  and  like  conditions. 

The  treatment  of  acute  mastitis  is  suspension  of  nursing,  depletion  by  means 
of  the  breast  pump,  support  of  the  gland  by  a  .sling  or  bandage,  and  the  appli- 
cation of  ichthyol  or  an  evaporating  lotion.  Fissures  should  be  disinfected 
and  the  general  health  improved.  In  the  later  stages  resolution  may  be  hast- 
ened by  gentle  massage.  If  pus  forms,  the  treatment  is  the  same  as  for  sup- 
puration elsewhere.  In  an  intramammary  abscess  the  incision  should  radiate 
from  the  nipple,  so  as  to  be  parallel  with  the  milk  ducts,  and  a  finger  should 
be  introduced  to  ojien  any  adjacent  lobules  which  may  be  distended  with  pus. 
When  the  abscess  is  in  the  upper  portion  of  the  breast,  it  is  often  desirable  to 
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make  a  counterincision  below  and  introduce  a  drainagi'  tube.    A  retromam- 
mary abscess  is  best  opened  at  the  lower  and  outer  side. 

Hilk  fistulae  follow  abscesses  or  incisions,  and  are  treated  as  sinuses  else- 
where. 

Chronic  mastitis  may  be  divided  primarily  inlo  the  non-suppuralivc  and 
the  suppurative,  although  the  term  is  often  used  to  designate  the  former  only. 
Chronic  non-suppurative  mastitis  occurs  in  two  forms,  the  circumscribed  and 
the  diffuse.  Chronic  circumscribed  or  lobar  mastitis  may  follow  trauma 
or  pregnancy,  but  is  most  fre(jufnt  in  wumcn  approaching  the  menopause. 
One  or  more  of  the  lobes  become  enlarged,  indurated,  tender,  and  sometimes 
the  seat  of  severe  neuralgia,  which  is  apt  to  be  worse  during  menstruation. 
The  condition  may  persist  for  months  or  years,  but  never  terminates  in  sup- 
puration. Chronic  diffuse,  lobular,  or  interstitial  mastitis  may  occur  at 
any  time  after  pul)erty.  but  is  most  frequent  after  liuiation  or  at  the  climacteric. 
There  is  a  marked  increase  in  the  connective  tissue,  which  ultimately  contracts, 
causing  induration,  shrinkage  of  the  breast,  depression  of  the  nipple,  and  the 
formation  of  cysts  owing  to  pressure  on  the  ducts,  which  prevents  the  escape 
of  degenerated  and  liquefied  epithelium  which  has  unitergone  proliferation. 
There  may  be  pain,  tenderness,  and  a  watery  discharge  from  the  nipple. 
The  disease  rarely  disappears,  but  usually  terminates  in  atrophy  of  the  breast, 
the  gland  becoming  hard,  nodular  and  shrunken,  or  in  general  cystic  degen- 
eration, or  possibly  carcinoma.  The  diagnosis  from  carcinoma  may  be  dif- 
ficult or  even  impossible  without  microscopic  examination.  The  involvement 
of  the  opposite  breast,  the  absence  of  a  distinct  tirnior,  the  presence  of  small 
cysts,  the  long  duration,  with  preservation  of  the  general  health,  and  without 
infiltration  of  the  perimammary  tissues  or  involvement  of  the  axillary  glands, 
all  point  to  interstitial  mastitis. 

The  treatment  of  the  above  forms  of  chronic  mastitis  is  the  removal  of  any 
source  of  irritation,  such  as  badly  fitting  corsets;  support  by  a  bandage;  local 
applications  of  belbdonna  and  mercury;  and  the  internal  administration  of 
|x>tassium  iodid.  If  there  be  doubt  as  to  the  nature  of  the  condition,  if  there 
lie  a  diffuse  cystic  change,  or  if  the  disease  cause  much  pain  or  anxiety,  the 
brea.st  should  he  amputated. 

Chronic  suppurative  mastitis  is  characterized  by  the  formation  of  pus, 
without  thesmptomsof  inllammation;  it  follows  lactation,  probably  as  the  result 
of  infection  of  galactoccles,  or  is  of  a  tuberculous  nature.  The  abscess  wall 
is  often  so  thick  as  to  resemble  a  tumur.  and  in  several  instances  the  breast  has 
been  removed  as  the  rcsiJt  of  an  incorrect  diagnosis.  A  hollow  needle  or  an 
exploratory  incision  will  dispel  all  doubt.  The  treatment  is  incision,  disin- 
fection, and  dr&inage. 
3» 
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Tuberculosis  of  the  breast  may  be  localized  (r.nld  abscess)  or  diffuse,  but  is 
not  common.  In  ihc  diffuse  form  the  breast  is  riddled  with  sinuses  which 
discharge  caseous  ]ius.  The  disease  may  be  primary,  or  secondary  to  tuber- 
culosis of  neighborinp  i>arts.  The  treatment  of  the  diffuse  form  is  amputation 
of  (he  Ijreast.  Sharply  localized  disease  may  be  treated  by  excision,  or  by 
incision  and  curctl,ipp. 

Syphilitic  affections  of  the  breast  Includo  chancre,  mucous  [latchcs, 
ciindylomala,  and  gummala,  the  ajifiearances  and  treatment  of  which  have 
already  been  given. 

Tumors  of  the  breast  may  be  of  almost  any  variety,  but  only  the  most  com- 
mon forms  require  sjjecial  description.  In  palpating  a  breast  for  a  tumor,  the 
gland  should  be  pressed  again.st  the  chest  wall  with  the  flat  of  the  hand,  as 
picking  up  the  tissues  between  the  fingers  gives  a  deceptive  sense  of  a  new 
growth. 

Fibroadenoma  is  the  most  common  benign  tumor  of  the  breast.  Pure 
adenoma  and  pure  fibroma  are  very  rare.  Fibroadenoma  usually  originates 
in  women  between  puberty  and  the  thirtieth  year.  It  is  hard;  slightly  nodular, 
freely  movable,  generally  but  not  always  painless,  and  unassociated  with 
im[)airmcnt  of  the  general  health,  axillary  involvement,  or  retniclion  of  the 
nipple.  Cystic  changes  occur  in  a  few  cases,  but  sarcomatous  or  carci- 
nomatous degeneration  is  rare.  The  IreatmetU  is  enucleation  of  the  growth 
from  its  cajisule,  the  incision  radiating  from  the  nipple. 

Cystadenoma,  or  adenocele,  is  characterized  by  the  development  of  a  cyst, 
or  cysts,  into  wliith  fibrojwpillomatous  vegetations  project,  hence  the  terms 
proHjerous  mammary  cyst  and  intracanalicular  fibroma.  The  tumor  grows 
slowly  but  may  attain  a  large  size,  and  in  the  later  stages  adheres  to  the  skin 
and  may  even  break  through  it.  It  is  nodular,  encapsulated,  movable,  occurs 
between  the  thirtieth  and  fortieth  year,  is  generally  fmnloss.  and  may  Ik; 
associated  with  a  bloody  discharge  from  the  nipple,  as  the  result  of  hemorrhage 
into  the  cyst.  It  is  hard,  but  varies  in  consistency  according  to  the  size  of  the 
cyst.  It  does  not  infiltrate  the  surrounding  tissues  or  involve  the  axillary 
glands.  The  treatment  in  the  early  stages  is  removal  of  the  growth  alone,  but 
in  the  later  stages  it  will  usually  be  necessary  to  amputate  the  breast. 

Sarcoma  constitutes  less  than  5  per  cent,  of  all  breast  tumors;  the  cells  may 

I  of  any  type,  authorities  differing  as  to  whether  the  round  or  the  spindle- 

Jled  variety  is  the  most  frequent.  Cyst  formation  occurs  in  about  half  the 
cases,  as  the  result  of  hemorrhage,  degeneration,  or  obstniction  to  the  tubules 
(cystosarcoma).  Adenosarcoma  is  that  form  which  develops  from  an  adenoma 
or  a  fibroadenoma,  or  in  which  the  tubules  and  acini  proliferate.  Inflamma- 
tion and  suppuration  are  frequent,  and  myxomatous,  fatty,  calcareous,  and 
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I  telangiectatic  changes  may  occur.  Sarcoma  is  most  frequent  between  the 
ages  of  twenty-five  and  thirty,  grows  rapidly,  is  encapsulated,  is  firm  or  soft 
according  to  the  constituent  cell,  causes  distention  of  the  overlying  veins,  and 
does  not  involve  the  axiUar>'  glands  until  ulceration  has  occurred;  it  does, 
however,  give  rise  to  early  metastases  in  the  viscera.  Pain  is  often  severe, 
and  discharge  from  the  nipple  frequent.  It  differs  from  carcinoma  in  that  it 
occurs  at  an  earlier  age,  is  more  movable,  grows  more  rapidly,  is  less  uni- 
form in  consistency,  does  not  retract  the  nipple  or  cause  enlargement  of  the 
lymph  glands,  ejccept  in  rare  cases,  and  even  when  ulcerating  does  not  infil- 
trate or  markedly  thicken  the  skin.  The  prognosis  is  very  grave.  The  treal- 
mtnt  is  remoN-al  of  the  breast  and  the  axillary  glands. 

Carcinoma  constitutes  over  80  per  cent,  of  all  breast  tumors,  so  that  any 
lump  in  the  mammary  gland. must  be  regarded  as  malignant  unless  positive 
proof  to  the  contrary  is  forthcoming.  It  attacks  the  male  breast  in  about 
one  per  cent,  of  the  cases.  The  influence  of  heredity  is  probably  very  slight. 
but  the  frequency  of  preceding  trauma  or  inflammation  sc-ems  to  be  more  than 
a  coincidence.  The  imjwrtance  of  Pagei's  disease  as  a  precancerous  condi- 
tion has  already  been  mentioned.  Cancer  of  the  breast  is  said  to  be  more 
common  in  women  who  have  borne  children,  but  this  statement  is  greatly 
weakened  when  the  comparatively  small  number  of  nulliparae  is  considered. 
It  is  more  frequent  in  the  left  breast  than  in  the  right,  and  is  usually  encountered 
after  the  age  of  thirty-five,  although  it  may  occur  at  a  much  earlier  period. 
The  growth  may  be  medullary,  simple,  or  scirrhous.  Colloid  or  myxomatous 
cancer  is  a  rare  variety  in  which  one  of  the  former  has  undergone  mucoid  degen- 
eration. Medullary,  encephaloid.  or  sojl  cancer  grows  rapidly,  quickly  ulcerates, 
causes  early  metastases,  and  apfiears  earlier  in  life;  as  a  rule  the  skin  is  distended 
rather  than  dimpled,  and  the  nipple  is  not  retracted.  A  simple  cancer  ap- 
proaches the  normal  in  the  relative  amount  of  fibrous  and  epithelial  tissues, 
and  is  midway  between  the  cnccphaloid  and  the  scirrhous  in  hardness  and 
malignancy.  The  scirrhous  or  hard  cancer  grows  more  slowly,  and  is  nodular 
and  of  a  stony  hardness;  it  infiltrates  the  glandular  tissue,  and  cannot  be  moved 
without  carrying  the  breast  with  it.  Finally  it  invades  the  pectoral  muscle 
and  becomes  absolutely  immovable.  Owing  to  the  contraction  of  the  fibrous 
septa  of  the  breast,  small  depRssions  appear  in  the  skin,  which  has  been  likened 
to  pig's  skin,  or  the  rind  of  an  orange.  The  growth  is  most  frequent  in  the 
upper  and  outer  segment  of  tlie  gland.  When  it  originates  in  or  invades  the 
ti.wucs  near  the  nipple,  the  nipple  is  retracted  and  shrunken,  and  occasionally 
exudes  a  thin  discharge.  Pain  is  absent  at  first,  but  in  the  final  stages  becomes 
agonizing  owing  to  involvement  of  the  axillary  nerves.  Cachexia  also  is  a  late 
symptom.     Ulceration  is  preceded  by  a  reddish  or  purplish  diswloration  of 
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the  skin.  A  scirrhous  ulcer  is  deep  and  has  an  ofifensive  sanious  discharge, 
a  sliiughing  base,  and  hard,  irregular,  everted  margins.  Extensive  infiltration 
of  the  skin  is  called  can-ctr  en  cuirasse.  Occasionally  cysts  are  formed,  probably 
as  the  result  of  obstruction  of  the  ducts.  The  axillary  lymph  glands  are 
enlarged  in  the  early  stages  and  probably  hartmr  cancer  cells  within  even 
the  first  few  weeks.  Later  the  sujiraclavicular  glands  become  enlarged. 
Pressure  on  the  axillary  vein  and  lymph  vessels  causes  a  solid  edema  of  ibe 
upper  extremity.  When  the  Ij'mphatics  running  to  the  axilla  are  blocked, 
and  when  the  growth  involves  the  sternal  half  of  the  gland  or  its  costal  surface, 
metastases  occur  in  the  chest,  the  lymph  from  the  inner  half  of  the  gland  enter- 
ing the  anterior  mediastinum  through  the  second  and  fourth  intercostal  spaces, 
and  that  from  its  costal  surface  passing  backwards  to  the  posterior  mediasti- 
num. Occasionally  the  opposite  breast  and  the  glands  in  the  opposite  axilla 
become  enlarged,  because  of  the  free  lymphatic  anastomosis  across  the  middle 
line.  A  scirrhus  is  never  of  great  size,  and  tvccasionally  in  old  women  the 
contracting  fibrous  tissue  is  so  abundant  that  the  tumor  shrinks  rather  than 
enlarges  (atrophic  or  v/ilhering  scirrhus);  these  cases  may  last  for  many  years. 
An  ordinary  untreated  scirrhus  usually  causes  death  in  from  two  to  three 
years,  an  encephaloid  in  from  six  to  twelve  months. 

The  treatment  is  amputation  of  the  breast  and  evacuation  of  the  a.xjlla  as 
soon  as  the  growth  is  detected.  Some  recognize  no  contraindication  to  opera- 
lion  excepting  visceral  metastases,  and  remove  portions  of  the  chest  wall  or 
even  the  entire  upper  extremity.  Most  surgeons  exclude  cases  of  cancer  en 
cuirasse  and  those  in  which  there  is  extensive  involvement  of  the  axilla  and 
supraclavicular  glands.  In  an  atrophic  scirrhus  in  an  old  woman  the  prog- 
nosis may  be  better  without  than  with  operation.  Suggestions  for  the  treat- 
ment of  inoperable  cases  will  be  found  on  p.  174.  While  most  surgeons 
have  their  own  method  of  operating,  they  all  imitate  to  a  greater  or  lesser  extent 
Halsted,  to  whom  is  due  the  credit  for  elaborating  the  modem  operation  for 
cancer  of  the  breast.  HaiskiTs  operalian  aims  to  remove  in  one  piece  the 
entire  breast  and  overlying  skin,  the  costal  portion  of  the  pectoralis  major,  the 
pectoralis  minor,  and  all  the  fat  and  glands  of  the  axilla.  The  supraclavicular 
glands  arc  R'moved  in  a  second  piece.  An  incbion  (Fig.  283)  is  carried  through 
the  skin  and  fat,  and  the  triangular  flap  ABC  turned  back.  The  costal 
portion  of  the  pectoralis  major  is  divided  close  to  the  ribs  and  separated  from 
the  clavicular  portion,  which  with  the  overlying  skin  is  divided  up  to  the  clavicle, 
exposing  the  apex  of  the  axilla;  these  flaps  arc  drawn  upwards  with  a  retractor 
and  separated  from  the  underlying  tissues,  and  the  muscle  further  split  as  far 
as  the  humerus,  where  it  is  severed  close  to  the  bone.  The  breast,  pectoralis 
major,  and  all  fat  are  strijiix^d  from  the  chest  wall,  including  the  |iectoralis 
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minor,  which  is  divided  at  each  end,  ihus  exposing  the  entire  axilla,  which  is 
cleansed  of  fat  and  lymphatic  glands  frum  abcive  and  within,  downwards  anii 
outwards,  all  small  vessels  being  ligated  close  to  the  axillary  vessles,  which, 
with  the  ncr\-es,  should  alone  remain.  The  triangular  flap  of  skin  is  drawn 
outwards  and  the  lateral  and  posterior  walls  of  the  axilla  likewise  cleared,  the 
subscapular  vessels  being  ligated,  and  the  subscapular  nerves  preserv'ed  if 
possible.  The  mass  is  then  turned  inward,  and  removed  from  the  chest  by 
cutting  from  B  to  C.  A  vertical  incision  is  now  made  along  the  posterior  mar- 
gin of  the  stemomastoid,  and  the  supra-  and  infraclavicular  fat  and  glands 
removed  by  dissecting  from  the  junction  of  the  internal  jugular  and  subclavian 
■veins  downwards  and  outwards.  The  cer\'ical  wound  is  sutured,  and  the  edges 
of  the  chest  wound  approximated  by  a  buried  purse-stringsutureof  silk,  which 
includes  the  base  of  the  triangular  flap,  the  apex 
being  spread  over  the  axilla.  The  rest  of  the 
wound  is  covered  with  Thiersch's  skin  grafts. 
The  axilla  is  not  drained.  The  disability  result- 
ing after  such  an  extensive  operation  is  surpris- 
ingly slight.  The  author  prefers  a  long  elliptical 
incision  extending  from  the  insertion  of  the  pcc- 
toralis  major  to,  or  nearly  to,  the  ensiform  carti- 
laf^,  as  the  apex  of  the  triangular  flap  described 
above  is  very  apt  to  slough.  The  entire  wound 
^  may  be  closed  in  most  cases  by  fashioning  two 
^^L.flaps  from  the  lower  lip  of  the  wound  as  is  shown 
^^V  in  Figs.  318,  319.     A  smalt  gauze  drain  should 

r  always  be  placed  in  the  axilla,  preferably  through  a  small  incision  at  its 
I  posterior  margin,  in  order  to  drain  the  large  quantity  of  fluid  which  escapes 
I  from  the  severed  lymph  vessels.  The  mortality  of  the  modem  breast  am- 
I  putation  is  less  than  3  per  cent.  The  percentage  of  jx:rmanent  cures,  i.e., 
^^_  after  three  years,  is  about  30  per  cent.,  although  Ifalsted  and  Cheyne  show 
^^B«  record  of  about  50  per  cent. 

^^      C3rst8  of  the  breast  are  to  be  distinguished  from  cystic  degenerations,  which 
may  occur  in  any  form  of  mammary  tumor. 

Acinous  or  retention  cysts  are  caused  by  blacking  of  the  ducts,  and  press- 
ure upon  them  will  often  cause  a  discharge  from  the  nipple.  Such  cysts,  when 
occurring  during  the  nursing  period,  contain  milk  (gaUictocelf).  A  milk  or 
lacteal  cyst  is  round,  situated  near  the  nipple,  and  usually  painless;  it  fluctuates, 
except  in  old  cases  in  which  the  wall  is  thick  or  the  contents  solid.  The  treat- 
ment  is  indsion  and  drainage.  Involution  cysts  (cystic  degeneration  of  the 
occtir  in  the  course  of  interstitial  mastitis,  or  after  the  menopause  wKea 
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the  breast  is  undergoing  degenerative  changes.  They  are  small  and  numerous, 
and  may  contain  intracystic  fibrojjapillomatous  vegetations.  Both  glanck 
are  usually  affected.  The  ireatmcul  is  amputation  of  the  breast,  because  of 
the  danger  of  carcinoma. 

InteraciDous  cysts  arc  unconnected  with  the  ducts,  do  not  cause  a  discharge 
from  the  nipple,  contain  no  intracystic  growths,  and  are  lined  with  endothelium 
instead  of  epithelium.  They  contain  serum,  and  are  supposed  to  originate 
from  the  lymph  spaces.  They  may  be  single  or  multiple.  The  diagnosis 
may  be  made  in  doubtful  cases  by  the  use  of  the  exploring  needle.  The  treat- 
ment is  excision  of  the  cyst.  Hydatid  and  dermoid  cysts  also  occur  in  the 
breast,  but  are  rare,  and  est  treated  by  excision. 


CHAPTER  XXVI. 

UPPER  DIGESTIVE  APPARATUS. 

THE  LIPS. 

Hare-lip  is  a  congenital  cleft  in  the  upjier  lip  due  to  non-union  of  the 
frontonasal  and  sujwrior  maxillary  processes  (p.  442).  The  term  is  mislead- 
ing, as  the  cleft  is  not  central  as  in  a  hare's  lip.  although  a  median  hare-lip  is 
a  possibility.  Hare-lip  may  be  single  or  double,  incomplete  or  complete,  and 
it  may  or  may  not  be  as.sociated  with  cleft  palate.  It  is  more  frequent  on  the 
left  side,  more  common  in  males,  and  is  sometimes  hereditary.  Wlien  double, 
the  inlerma.xillarj'  bones  often  fail  to  unite  and.  with  the  central  porlirin  of  the 
lip,  project  forward.     In  all  cases  the  nose  is  broadened  and  flattened. 

The  best  time  for  operation  is  between  the  third  and  sixth  months  of  life, 
i.e.,  before  dentition  begins.  The  principles  of  any  operation  for  harelip 
are  to  pare  the  edges  of  the  cleft,  bring  the  flaps  together  without  tension  by 

^^m  separating  the  lip  from  the  gum,  and  to  have  the  vermillion  of  the  lip  in  align - 
^*  mcnt  and  a  little  projection  at  the  edge  formerly  occupied  by  the  gap.  The 
suture  material  Ls  usually  silkworm  gut,  introduced  through  the  entire  thickness 
of  the  lip,  and  removed  at  the  end  of  a  week.  In  order  to  avoid  the  scarring 
of  stitches,  chromicizcd  catgut,  passed  through  all  the  tissues  except  the  skin 
and  tied  within  the  mouth,  may  be  employed,  an  additional  subcuticular 
stitch  being  u-scd  if  nvcessary.  In  order  to  prevent  aspiration  of  blixwl,  the 
{niient  should  be  placed  in  the  Trendelenburg  postorc,  or  on  the  back  with  the 
head  hanging  over  the  end  of  the  table  (Rose's  position).  No  dre.ssing 
need  be  applied  to  the  wound,  although  some  surgeons  prefer  to  use  collixlion. 
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Some  measures,  such  as  splinting  the  elbow  joint,  should  he  employed  to  prevenl 
disturbance  of  the  wound  by  the  child's  fingers.  The  child  is  fed  with  a  spoon 
or  medicine  dropper,  until  able  to  return  to  the  breast.  Figs.  284  to  aSg  illus- 
trate various  operations  fur  Lncomplete  liare-iip.  and  Figs.  290  to  300  operations 


Flc.  jSo.  Kic.  j8;. 

Pics.  j86  and  187.— Nflatoa.    (Rsmarch  and  Kowaliic) 


Fic.  a».  Fic.  itlq. 

KiG9. 188  and  J69.— llirault.    (Esmarch  and  KowalxiB.) 


^?,vi;p4a^i(BSi; 


Ztadce'. 


Fig.  i9g.  I'lo. 

Fio.  igo  and  j«i.— Collit'  operation.    (  Kinnie.) 


for  complete  single  hare-lip.  Operations  for  double  uncomplicated  hare-lip 
arc  illustrated  in  Figs.  301  to  309.  Double  hare-lip  complicated  by  protrusion 
of  the  inlcrmaxillar)'  lx)ne  must  be  treated  by  removing  or  replacing  the  pro- 
jecting bone,  the  soft  jarts  being  unitcti  by  one  of  the  methods  previously 


indicated.  Excision  alters  Ihe  contour  of  the  face  and  removes  the  central 
incisor  teeth;  reposition  may  be  followed  by  necrosis,  non-union,  or  backward 
eruption  of  the  teeth;  hence  judpnenl  is  required  in  individual  cases  in  decid- 
ing whether  or  not  the  bone  should  be  removed.  It  may  be  stated,  however, 
that  a  rudimentary  bone  attached  to  the  tip  of  the  nose  should  be  excised, 
and  that  one  which  projects  but  slightly  should  Le  bent  back  into  p<jsition. 


Kics.  J92  to  JM.— Oiraldis.    (Eimu-ch  and  Kowalni.) 


Fia.  19S-  Fic.  K/i  l"ic.  .•97. 

Fioi.  J9S  to  19;.— Konig.    ( Esmarch  and   Kowaliig.) 


Pio.  ag8.  Kin  ««.  Fig.  jw. 

Fics.  J98  to  joo.  — (  Ksmarch  and  Knwalxie.) 


Oblique  facial  cleft,  running  from  the  lower  lid  to  the  mouth,  and  resulting 
from  non -closure  of  the  naso-orbital  fissure,  is  a  rare  deformity.  Cleft  of  the 
lower  lip  or  lower  jaw  is  very  rare,  and  due  to  non-union  of  the  mandibular 
processes  in  the  middle  line.  Macrostoma,  or  enlarged  mouth,  is  due  lo 
defective  union  of  the  maxillary  and  mandibular  processes;  microstoma,  or 
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small  mouth,  to  excessive  fusiun  of  these  processes.     All  these  conditions  may 
be  remedied  by  plastic  operations. 
Cracked  or  chapped  lips,  the  result  of  cold,  and  herpes  labialis,  or  fever 


Fio.  joi.  I'll-.,  joj.  I'ic.  joj. 

Figs,  joi  to  303. — Maa&.    lEsmarch  and  Kowalziff.) 


Fic.  JO?.  Pf:  jog.  Fio.  ]o«. 

I'ics.  30710309. -I  l£>march  and  Kowaltig. I 


blisters,  arc  treated  by  the  application  of  cold  cream,  or  better  a  strong  solu- 
tion of  silver  nitrate. 

Macrocheilia,  or  hypcnrophy  of  the  lip.  usually  the  lower,  may  be  due  to 
Jrmphanffectasls,  tertiasy  syj)hilis,  nr  a  tuberculous  prcilisposition  {strumous 
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tip).  If  exccsaive,  a  horizontal  wedge  of  mucous  membrane  and  submucous 
tissue  may  be  excised.  Mucous  cysts  appear  as  rounded,  translucent 
swellings.    They  are  caused  by  l)locking  of  the  orifices  of  the  glands,  and 


Kic.  jio.— Kiiilheltoma  of  lip.    U'cnnsylvania  Hospital.) 

are  trraled  by  excision.     Warts,  horns,  and  nevi  also  may  Ix;  seen  on  the  lips. 

Epithelioma  almost  invariably  attacks  the  lower  lip,  and  is  seldom  seen  in 

women.    The  irritation  of  a  short  clay  pipe  is  resixjnsiblc  for  some  cases. 


Fic.  311.— I'towd's  oiieration.    (Itintiic.) 


It  begins  as  a  small  fissure,  infiltration,  or  warty  growth,  which  ulcerates  and 
a  covered  by  a  scab  (Fig.  ,vo).    The  ulcer  slowly  s^ireads,  is  «,\Vvml\k>Jw  «tv  •&. 
hard  base,  and  ullirnalely  inviidc»  the  jaw.    Sootxti  ox  \s\t\  >X\«-  oivivwikj 
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glands  are  involved,  but  \'isceral  metastases  are  uncommon.     In  old  men  the 
disease  is  often  very  slow,  and  may  not  cause  death  for  a  number  of  years. 


•7 


I'lC.  3IJ.  FiC.  3IJ. 

Fick.  jixand  31J.— Ilruns.    (Rsmarchand  KowaUig.l 


Tic.  314.  Kiu.  JI5. 

Fict.  314  and  jij.— Estlanilrr.    (  Ksirarcb  and  Kowalzig.  I 


Fig.  J16.  Fic.  jij. 

Flea.  316  and  317.— Dieffenbach.    ( Eiiniarch  and  Kowalsif.) 


The  treatment  is  early  and  thorough  excision,  with  the  glands  in  the  sub- 
maxillary and  submental  triangles.    Permanent  cure  may  be  obtained  in  from 


PARorms. 

50  to  60  per  cenl.  of  the  cases  thus  treated.  All  incisions  shoulil  be  at  least  i 
half  inch  away  from  the  growth.  Small  growths  may  be  excised  by  the  ( 
ical  V-shaped  incision,  and  the  glands  removed  from  both  sides  of  the  neck 
by  separate  incisions.  In  larger  growths  Dowd's  ojjeration  (Fig.  311)  may  be 
employed.  The  cen-ical  incisions  are  made  first,  in  order  to  remove  the  fat, 
lymph  glands,  and  submaxillary  salivary  gbnds  before  opening  the  mouth. 
The  incisions,  I  E  and  G  K,  sufTiciently  long  for  approximation  of  the  flaps, 
are  made  by  dividing  the  skin  about  one-thirti  inch  lower  than  the  mucous 


Fic.  J18.  Fio.  3i». 

Figs.  318  ami  3IV. — TUaiiiiA.    '  Ksmarrh  ami  Kowaliic.) 


Fic.  jv>.  Fir.   i.-i 

FiCi.  jjo  Mid  jii,— Lanienbeck.    ( Esmarch  and  Kuwalxig.) 


membrane,  so  thai  the  latter  may  be  stitched  to  the  skin  of  the  new  lower  lip. 
The  edges  E  A  and  G  C  are  approximated  after  excising  wedgcd-shaped 
pieces  of  skin  at  L  and  M.  Kigs.  31a  to  331  show  other  methods  of 
cheiloplftsty. 

THE  SALIVARY  GLANDS. 

Parotitis  is  most  often  seen  as  mumps,  an  acute,  contagious,  self-limited, 
specific  inflammatifrti,  which  may  involve  also  the  submaxillary  and  sublingual 
glands.  Suppuration  Ls  rare,  but  metastasis  to  the  testes,  ovaries,  or  mamma: 
may  occur.    A  true  orchitis  is  produced  in  the  testicle,  whicli  usually  undergoes 
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subsequent  atrophy;  the  condition  is  generally  unilateral,  however,  and  sler 
ility  does  not  follow.  A  rwn-suppiiralivf  parotitis  may  follow  also  injury, 
salivary  calculi,  and  disease  or  injury  of  the  abdomen.  The  symptoms  are 
pain  and  swelling,  with  perhaps  some  elevation  of  temperature.  The  treat- 
ment is  the  application  of  ichthyol  or  belladonna  ointment,  and  an  antiseptic 
mouth  wash,  as  oral  sepsis  is  a  factor  in  many  cases. 

Suppurative  parotitis  rarely  follows  the  forms  described  above,  but  is 
commonly  the  result  of  pyemia  or  one  of  the  acute  infectious  fevers.  In 
addition  to  the  swelling,  and  the  redness  and  edema  of  the  skin,  pain  and  con- 
stitutional smptoms  are  usually  severe,  owing  to  the  firmness  of  the  surround- 
ing fascia.  This  fad  explains  also  the  tendency  of  the  pus  to  burrow  deeply 
into  the  surrounding  tissues  rather  than  jx>int  cxlemally.  The  trealwrtil  is 
incision  parallel  with  the  fibers  of  the  facial  nerve  and  in  front  of  the  line  for  the 
external  carotid. 

Salivary  calculi  consist  of  carbonate  and  phosphate  of  lime,  and  may  form 
in  any  of  llie  duets.  The  sympU>ms  are  those  of  obstruction  to  the  flow  of 
saliva,  which  may  be  caused  likewise  by  cicatrices,  tumors,  etc.  There  are 
swelling  and  tenderness  of  the  gland  during  meals,  and  in  old  cases  a  perma- 
nent thickening  of  the  glandular  tissues.  The  calculus  may  be  detected  with 
the  finger,  probe,  needle,  or  X-ray.  A  calculus  may  be  removed  by  dilating 
the  duct,  by  incision  from  within  the  mouth,  or,  in  large  calculi  in  the  sub- 
maxillary, by  removsd  of  the  gland. 

Rantila  is  a  cystic  tumor  due  to  obstruction  of  one  of  the  ducts  of  the  sub- 
lingual glands,  or  more  rarely  the  duct  of  the  subma.Tillary  gland.  It  contains 
a  mixture  of  mucus  and  saliva.  Similar  in  nature  are  the  mucous  cysts  which 
may  form  on  the  floor  of  tlie  mouth  as  the  result  of  obstruction  to  the  ducts 
of  the  mucous  glands.  Demand  cysts  in  this  region  are  situated  in  the 
median  line  and  often  cause  a  swelling  beneath  the  chin.  The  treatment  of 
ranula:  and  mucous  cysts  is  removal  of  the  anterior  wall  and  cauterization  of 
the  jxjsterior  wall,  so  that  the  cavity  will  be  filled  by  granulations.  In  some 
cases  cure  can  be  obtained  only  by  dissecting  out  the  entire  cyst  and  removing 
the  salivary  gland.  Dermoid  cysts  require  an  external  incision  and  careful 
dissection. 

Tumors  of  the  parotid  gland  are  usually  of  a  mixed  nature.  A  bmign 
parotid  tumor  is  usually  a  mixture  of  chondroma,  fibroma,  myxoma,  and 
adenoma,  hence  it  is  hard  and  nodular  in  certain  parts  and  soft  in  others. 
It  grows  very  slowly,  and  is  usually  superficial  to  the  important  vessels  and 
nerves,  except  in  the  later  stages.  A  malignant  parotid  tumor  may  be  sar- 
coma, carcinoma,  or  endothelioma.  It  is  often  the  result  of  a  malignant 
change  ia  a  benign  (umon  from  which  it  may  be  distinguished  by  its  immo- 
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bility,  greater  pain  and  rapidity  of  growth,  more  frequent  association  vviili 
facial  paralysis,  and  by  its  tendency  to  enlarge  the  l)tiiph  glands.  The  lymph 
gland  lying  near  the  surface  of  the  [mrotid  may  cnhirgc  as  the  result  of  inflam- 
mation, tuberculosis,  or  a  neoplastic  change;  it  is  distinguished  from  a  parotid 
tumor  by  its  uniform  consistency  and  its  more  superficial  situation. 

The  treatment  is  excision.  Benign  tumors  may  be  enucleated  through 
an  incision  parallel  with  the  course  of  the  facial  nerve.  Malignant  tumors 
require  removal  of  the  entire  gland  through  a  vertical  incision,  supplemented, 
if  need  be,  by  a  transverse  cut  running  forwards  from  the  middle  or  lower  end. 
The  dissection  should  proceed  from  below  upwards,  so  that  the  external  carotid 
arter\'  may  be  Ugated  in  the  early  part  of  the  operation.  The  facial  nerve  is, 
of  course,  destroyed,  and  of  this  the  patient  should  be  previously  warned. 
The  operation  is  very  dilBcull  and  recurrence  almost  inevitable.  Somewlial 
similar  tumors  are  encountered  in  the  other  salivary  glands,  but  such  are 
much  more  easilv  excised. 
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Fistula 


Fig.  3J2.— It^alln'^  operation.    <  Uinnie.) 


Salivary  fistula  is  usually  caased  by  disease  or  injury  of  Steno's  duct,  which 
is  about  one-eighth  inch  in  diamctcf,  and  opens  into  the  mouth  opposite  the 
second  upper  molar  tooth.  The  direction  of  the  duct  is  represented  by  a  line 
drawn  from  the  lowest  part  of  the  cartilage  of  the  ear  to  a  point  midway  be- 
tween the  angle  of  the  mouth  and  the  ala  nasi.  If  small,  the  fistula  may  some- 
times be  closed  by  cauterization  or  by  sutures,  first  dilating  any  existing  stric- 
ture in  the  distal  portion  of  the  duct.  If  this  method  fails  or  if  the  distal 
[jortiun  of  the  duct  is  obliterated,  the  central  p<^irtion  may  be  isolated,  and  its 
orifice  sutured  to  the  mucous  membrane  of  the  mouth,  the  external  wound 
being  closed.  Some  surgeons  make  an  opening  from  the  fistula  into  the 
mouth,  and  keep  this  opening  patent  by  a  rubber  tube  or  scton,  until  it  is  lined 
with  epithelium;  the  external  ojx?ning  is  then  closed.  When  the  fistula  is  near 
the  gland,  a  new  duct  may  be  constructed  from  the  mucous  membrane  as 
shown  in  Fig.  33a. 
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THE  TONGUE. 

Malformations,  such  as  bifid  longue,  hemiatrophy,  and  total  absence  of  the 
tongue,  are  very  rare.  Tongue-tit:,  or  shortness  of  the  frenum,  may  interfere 
with  sucking  and  later  cause  lisping;  the  frenum.  may  be  nicked  with  a  pair 
of  blunt  scissors,  and  if  this  does  not  produce  sufficient  mobilization,  the  rest 
of  the  frenum  may  be  torn  with  the  finger,  thus  avoiding  troublesome 
hemorrhage.  The  frenum  may  be  abnormally  long  and  allow  the  tongue 
to  fall  backwards  and  interfere  with  respiration.  Ankyloglcssia,  in  which  the 
tongue  is  adherent  to  the  floor  of  the  mouth,  may  be  congenital  or  follow 
ulceration  in  this  region.  The  adhesions  should  be  separated,  a  procedure 
which  may  be  ver)'  ditTicult  in  acquired  cases.  A/affo;?/oJiw.  or  elephantiasis 
of  the  tongue,  is  usually  congenital,  and  is  due  to  an  increase  in  the  connective 
tissue  and  l)'mphangicctasis.  The  tongue  protrudes  from  the  mouth,  becomes 
indurated  and  ])ur[)lish,  interferes  with  speech  and  swallowing,  and  causes 
deformity  of  the  teeth  and  jaws.  The  treatment  is  removal  of  a  wedge-shaped 
portion. 

Wounds  of  the  tongue  are  seldom  serious,  although  in  a  few  cases  death 
from  hemorrhage  has  followed.  Sutures  should  be  of  silk,  as  the  moisture  and 
movements  of  the  tongue  will  quickly  loosen  catgut.  Ordinarily  bleeding 
is  controlled  by  closure  of  the  wound,  although  if  the  ranine  artery  is  opened 
a  ligature  may  be  necessary. 

Acute  glossitis  is  a  parenchymatous  inflammation  of  the  tongue.  aiTecting 
the  whole  or  half  the  organ  (lirmigtossUis),  and  caused  by  injuries,  fevers,  or 
mercury.  The  tongue  becomes  red  and  painful,  and  swells  rapidly,  so  that 
it  may  protrude  from  the  mouth  and  interfere  with  speaking,  swallowing, 
and  breathing.  Ulceration,  abscess,  or  even  gangrene  may  follow.  There 
is  drooling  of  saliva  and  the  constitutional  symptoms  of  sepsis.  Acutf  super- 
ficial glossitis  is  but  a  part  of  a  general  stomatitis  and  need  not  be  described 
as  a  separate  affection.  The  treatment,  in  the  milder  cases,  is  a  chlorate  of 
potassium  mouth  wash  and  the  sucking  of  jmrticles  of  ice.  If  the  swelling  in- 
creases, a  free  incision  should  be  made  into  the  tongue  on  either  side  of  the 
median  line.  In  the  presence  of  threatening  asphyxia  tracheotomy  will  be 
required. 

Abscess  of  the  tongue  may  be  of  an  acute  nature,  but  is  often  chronic,  and 
encapsulated  by  dense  inflammatory  tissue,  which  often  leads  to  the  diagnosis 
of  a  neoplasm.  The  treatment  is  incision,  and  disinfection  with  antiseptic 
mouth  washes. 

Leukoplakia,  called  also  chronic  superficial  glossitis  and  psoria- 
sts  or  /chlh}'osis  of  the  tongue,  is  commonly  aVlnbuted  to  syphilis,  smoking. 
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whiskey  drinking,  chronic  dyspepsia,  or  ragged  teeth.  Thin  bhiish-white 
or  yellowish  patches  form  on  the  tongue  and  perhaps  on  the  lips  and  checks. 
The  disease  is  very  chronic  and  is  often  followed  by  epithelioma.  In  some 
instances  the  patches  arc  shed  and  the  tongue  becomes  red  and  glazed  or 
cracked  and  fissured.  The  discomfort  is  usually  slight,  although  in  severe 
cases  there  may  be  marked  tenderness  and  interference  with  speaking  and 
eating.  The  treatment  is  removal  of  all  sources  of  irritation,  such  as  tobacco, 
alcohol,  and  highly  seasoned  food.  The  teeth  should  be  put  in  order  and 
an  alkaline  mouth  wash  used,  such  as  .sodium  bicarbonate,  20  grains  to  the 
ounce.  Caustics  should  be  avoided.  If  the  disease  is  not  too  extensive,  excis- 
ion of  the  patches  is  the  best  treatment. 

Ulceration  of  the  tongue  due  to  trauma,  ragged  teeth,  dyspepsia,  and 
stomatitis  readily  heals  on  removal  of  the  cause.  Lupus  and  actinomycosis  are 
rare.  Tubcrctdous  ulcrrs  may  be  primary,  but  are  usually  secondary  to  disease 
of  the  lungs.  As  a  rule  they  are  on  or  near  the  tip  of  the  tongue  and  have 
sharply  defined  irregular  edges,  pale  flabby  granulations,  and  but  little  indu- 
ration. They  are  very  painful  and  may  reach  a  large  size.  The  treatment 
is  excision.  The  most  impxjrtant  ulcers  of  the  tongue  are  the  syphilitic  and 
the  malignant. 

Syphilis  of  the  tongue  is  seen  as  the  chancre,  mucous  patches,  condylo- 
mata, ulcers,  and  fissures.  Gumma  is  usually  on  the  dorsum  near  the  median 
line  and  may  be  multiple.  It  is  preceded  by  a  chancre,  associated  with  le- 
sions in  other  parts  of  the  body,  is  apt  to  occur  in  the  earlier  halt  of  life,  is 
more  common  in  the  female,  anti  begins  a,s  a  submucous  infiltration  which 
finally  ulcerates.  The  ulcer  is  round  or  oval,  pmnchcd  out,  dccji,  nearly  pain- 
less, and  covered  by  the  characteristic  gummy  material.  Induration  is 
slight,  the  submaxillary  glands  frequently  unaffected,  the  tongue  mobile,  artic- 
ulation and  deglutition  but  Llllc  disturbed,  and  cachexia  absent.  In  doubtful 
cases  a  piece  may  be  excised  for  microscopic  exajnination  and  the  effect  of 
icKlid  of  potassium  internally  tried. 

Cancer  of  the  tongue  is  always  a  squamous  epithelioma.  It  is 
most  fre<|Ucnt  in  men  after  forty,  and  is  often  preceded  by  some  form  of  irrita- 
tion, such  as  that  produced  by  irregular  teeth,  smoking  or  chewing  tobacco, 
leukoplakia,  or  gumma.  It  may  attack  any  portion  of  the  tongue,  but  is 
most  frequent  in  the  anterior  half  of  the  margin  of  the  organ.  It  may  licgin 
as  a  crack  or  no<lule,  but  usually  starts  as  an  ulcer,  which  spreads  rapidly  to  the 
floor  of  the  mouth  and  the  jaw,  so  that  the  tongue  becomes  fixed,  and  articula- 
tion and  deglutition  difficult.  The  ulcer  is  surrounded  by  an  indurated  area 
and  is  often  exceedingly  painful.  The  ed^es  arc  \.\\\cV  a.T\<^  cswVt^.  >5wi\j»s«. 
foul  and  sioughing,  and  the  discharge  fetid.  T\\ctc  ■\s  vrkCow\\tvfcv«.  oV  ^sJivi'a., 
J' 


and  bleeding  is  apt  to  occur  on  slight  provocation.  The  submaxillary  glands 
are  involved  early  and  cachexia  promptly  supcn'enes.  The  condition  is 
easily  recognized  in  the  later  stages,  but  at  the  onset  the  diagnosis  may  be  im- 
possible without  a  microscopic  examination,  which  should  t>c  promptly  made 
in  all  doubtful  cases. 

The  treatment  is  excision  of  the  growth  with  the  lymphatic  area  into 
which  it  drains.  Without  operation  death  generally  occurs  in  from  one 
year  to  eighteen  months;  with  early  and  thorough  operation  20  per  cent., 
according  to  Buttin.  remain  free  from  recurrence  after  three  years.  Very 
small  growths  may  be  removed  by  a  V-shaped  or  elliptical  incision  which  fa 
subsctiuently  sutured,  but  in  most  instances  it  will  be  necessarj-  to  remove  half 
or  all  of  the  tongue.  The  teeth  should  first  be  cleansed  by  a  dentist,  and 
mouth  rinsed  every  three  or  four  hours  with  an  antiseptic  mouth  wash. 

c  mortality  of  excision  is  about  5  jx-r  cent.,  most  deaths  occurring  from 
septic  pneumonia,  the  result  of  inhalation  of  blood  and  wound  discharges, 
hence  the  patient  should  be  put  in  the  Trendelenburg  posture  during  opera- 
tion. Some  surgeons  perform  a  preliminarj'  tracheotomy,  and  pack  the 
pharinx  with  gauze  at  the  time  of  operation. 

Whitehead's  operation  consists  in  removal  of  the  tongue  through  the 
mouth.  The  jaws  are  separated  by  a  gag  and  the  tongue  drawn  forward 
by  a  ligature  passed  through  its  tip.  The  tongue  is  then  separatefl,  with 
the  sublingual  gland,  from  the  fl<x)r  of  the  mouth  by  sci.ssors,  the  lingual  arter- 
ies being  seized  with  forceps  before  they  arc  cut.  A  ligature  is  now  pa.ssed 
through  the  glosso-cpiglottic  fold,  and  the  tongue  severed  in  front  of  the 
ligature.  The  ligature  is  left  in  place  twenty-four  hours,  in  order  to  puU  the 
epiglottis  forward  if  there  be  b!ee<ling  or  trouble  with  breathing.  The 
wound  is  painted  with  Whitehead's  varnish  (Friar's  balsam  in  which  the  alco- 
hol is  replaced  by  a  saturated  solution  of  iodoform  in  ether).  The  patient  sits 
up  as  soon  as  the  effects  of  the  anesthetic  have  |)a5scd,  and  is  fed  by  mouth 
from  the  beginning  or,  if  need  be,  by  the  nasal  tube  or  by  the  rectum.  Re- 
moval of  half  of  the  tongue  is  accomplished  in  the  same  manner,  except  that 
the  organ  is  split  in  the  middle  line. 

Kocher's  operation  is  indicated  in  cases  in  which  the  flmir  of  the  mouth  or 
the  jaw  is  involved.  An  incision  is  made  from  below  the  symphysis  to  above 
the  hyoid  bone,  then  to  the  anterior  margin  of  the  stemo-mastoid,  and  lastly 
upwards  to  the  mastoid  process.  The  flap  is  turned  upwards  and  all  the 
lymphatic  glands  in  this  region,  with  the  submaxillary  sali\'ary  gland,  ex- 
cised, the  lingual  and  facial  arteries  or,  perhaps  better,  the  external  carotid 
being  ligated.  The  hyoglossus  and  mylohyoid  muscles  arc  divided  and  the 
moulh  entered;  the  tongue  is  drauTi  thniugh  tliis  opening,  and  divided  close 
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to  the  epiglottis  and  hyoid  bone.  The  same  precautions  as  in  the  Whitcheati 
operation  should  be  taken  in  regard  to  the  stump  of  the  tongue.  The  incijiion 
in  the  neck  is  r>art]y  close<l,  and  the  cavity  packed  with  gauze.  The  patient 
is  fed  through  the  nose  or  jx-T  rectum,  until  the  power  of  deglutition  returns. 
The  mouth  and  Ihe  wound  should  be  irrigated  frequently  with  boric  acid  or 
salt  solution. 

Sedillot's  operation  is  performed  by  dividing  the  lower  lip  in  the  median 
line  and  extending  the  incision  to  the  hyoid  bone.  The  lower  jaw  is  sawed 
through  in  the  middle  line  and  the  two  halves  retracted.  The  tongue  is  then 
removed  with  scissors  or,  as  performed  by  Kocher  who  has  recently  adopted 
this  operation,  with  the  cautery.  A  small  amount  of  .xeroform  is  rubbed  into 
the  wound,  the  divided  jaw  wired,  and  the  wound  in  the  soft  parts  dosed 
except  below,  where  a  gauze  drain  finds  exit. 

In  the  Reg^oli-Billroth  operation  the  tongue  is  excised  through  a  curved 
incision  in  the  neck,  running  below  and  parallel  with  the  entire  border  of  the 
lower  jaw  from  angle  to  angle. 

Sarcoma,  benign  tumors,  and  cysts  occur  in  the  tongue  but  are  very  rare. 

THE  MOUTH,  JAWS,  AND  PHARYNX. 

Stomatitis,  or  inflammation  of  the  mouth,  may  be  caused  by  mechanical  or 
chemical  irritants,  dysjiepsia,  fevers,  and  by  a  specific  fungus,  oidium  albicans 
(thrush).  The  simple  catarrhal  form  presents  the  ordinary  phenomena  of  in- 
flammation ,  and  quickly  subsides  when  the  cause  is  removed.  A  phth<ms  stoma- 
titis occurs  as  small  whitish  vesicles,  which  form  ulcers  surrounded  by  a  red 
areola.  It  is  seen  in  children  with  digestive  disturbances.  Ulcerative  stomatitis 
occurs  in  debilitated  children,  and  in  adults  with  Bright's  disease.  Attention 
has  already  been  called  to  gangrenous,  syphilitic,  and  mercurial  stomatitis. 
Certain  forms  of  skin  eruptions  also  may  attack  the  mucous  membrane  of  the 
mouth.  The  treatment  of  stomatitis  is  removal  of  the  cause,  attention  to  the 
general  health,  projicr  feeding,  and  the  use  of  a  mouth  wash  containing 
chlorate  of  jwtash.    Ulcers  may  be  touched  with  silver  nitrate. 

Alveolar  abscess  is  due  to  irritation  from  a  decayed  tooth.  When  superficial 
it  Ls  known  us  gum  boil.  Occasionally  the  pus  piasses  beneath  the  periosteum 
and  causes  necrosis  of  the  jaw.  In  the  upper  jaw  the  antrum  may  be  opened, 
in  the  lower  jaw  the  pus  may  point  in  the  neck.  The  treatment  is  drainage 
of  the  abscess  cavity,  and  generally  extraction  of  the  tooth.  If,  however, 
the  tooth  is  but  slightly  diseased,  it  may  be  save<l  by  appropriate  dental  treat- 
ment. 

Necrosis  of  the  jaw  may  be  rauscil  by  injury,  ^rics  of  the  teeth,  [ihos- 
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phonis  (p.  337),  mercury,  s)-philis,  tuberculosis,  and  the  exanthemata.  The 
symptoms  in  the  beginning  are  pain,  swelling  of  the  face  and  gums,  fever,  and 
the  formation  of  an  abscess,  which  may  point  in  the  mouth,  or  e.xtemally  on 
the  face  or  neck.  The  discharge  is  offensive,  and  on  probing  dead  bone  can 
be  felt.  An  involucrum  may  form  in  the  lower  jaw,  but  is  uncommon  in  the 
upper  jaw.  The  Irnilment  is  incision  for  the  purposes  of  drainage,  and  anti- 
septic mouth  washes  until  the  sequestrum  is  loose,  when  it  should  be  removed 
through  the  mouth,  or  if  this  is  not  possible,  by  an  external  inci.sJon. 

Cysts  of  the  jaws  generally  arise  in  connection  with  the  teeth,  or  are  the 
result  of  a  cystic  change  in  solid  tumors,  particularly  sarcoma  and  epithelioma. 
Denial  cysts  occurring  in  connection  with  completely  developed  teeth  are  of 
inflammatory  origin,  the  fluid  collecting  between  the  root  and  the  peridental 
membrane.  The  treatment  is  extraction  of  the  tooth.  Dtntigerous  cysts 
(follicular  odontomata,  p.  179)  are  caiised  by  the  non -eruption  of  a  tooth. 
The  swctUng  is  at  first  hard,  but  later  egg-shell  crackling  may  be  noted. 
Occasionally  suppuration  occurs.  The  permanent  tooth  is  absent,  but  some- 
times the  milk  tooth  persists,  and  may  be  mistaken  for  a  permanent  one  unless 
a  careful  examination  is  made.  The  treatment  is  excision  of  the  anterior  wall 
of  the  c)'sl,  removal  of  the  uncrupted  tooth,  and  gauze  packing.  Fibrocystic 
disease  oj  the  lower  jaw  (epithelial  odontonie)  is  a  multilocular  cystic  forma- 
tion, which  may  attain  a  great  size,  and  is  most  frequently  observed  in  the 
yoimg.    It  has  been  mistaken  for  sarcoma.    The  treatment  is  excision. 

Tumors  of  the  jaws  comprise  the  fibroma,  cnchondroma,  osteoma,  sar 
coma,  and  epithelioma.  Epulis  is  a  term  a|)plicd  to  tumors  originating  in  the 
alveolar  periosteum.  A  simple  epulis  is  smooth,  round,  red,  elastic,  and  gen- 
erally fibromatous  in  nature.  It  may  ulcerate  or  become  ossified,  A  malignant 
epulis  is  a  myeloid  sarcoma,  which  is  soft  anil  purplish,  grows  rapidly,  blccfls 
easily,  and  may  ulcerate.  The  treatment  of  epulis  is  excision  of  the  alveolar 
process  as  far  as  one  tooth  on-  cither  side  of  the  growth.  Fibroma  and 
enchondroma  are  more  apt  to  appear  early  in  life,  grow  slowly,  and  some- 
times recur  after  removal,  possibly  because  of  the  presence  of  some  sarcomat- 
ous tissue.  The  treatment  is  removal,  with  that  pcjrtion  of  the  jaw  to  which 
they  are  attached.  Osteoma  occurs  later  in  life  and  sometimes  follows  injury 
or  inflammation  of  the  bone.  It  should  be  rcmovetl.  Sarcoma  (Fig.  ^23) 
may  occur  at  any  period  of  life,  and  is  the  most  fref|uent  form  of  tumor 
attacking  the  jaws.  It  may  be  of  any  variety.  The  soft  forms  (containing 
round  cells)  grow  rapidly  and  invade  or  displace  the  sumounding  structures; 
thus  in  the  upjjcr  jaw  there  may  be  a  projection  beneath  the  cheek,  depression 
of  the  palate,  obstruction  to  the  nose  with  the  disciiarge  of  blood  or  pus. 
epiphora,  exophtlmlmos,  and  severe  pain  owing  to  implication  of  the  ner\cs. 


EXCISION  OF  THE  UPPER  JAW. 

Epithelioma  occurs  in  the  later  period  of  life,  and  begins  in  the  mucous 
membrane  of  the  mouth,  nose,  or  antrum.  The  symptoms  are  much  like 
those  of  sarcoma,  but  ulceration  is  more  frequent  anrl  the  lymphatic  glands 
are  quickly  involved.  The  treatmrnl  of  sarcoma  and  epithelioma  is  partial  or 
complete  e.ndsion  of  the  jaw,  according  to  the  extent  of  the  growth. 

Excision  of  the  upper  jaw  may  be  required  for  the  removal  of  growths 
within  or  behind  the  bone.     The  Trendelenburg  posture  is  employed  to  pre 
vent  inspiration  of  blood.    Some  surgeons  prefer  preliminary  tracheotomy  and 
pack  the  pharynx  with  gauze.     Bleeding  may  he  lessened  by  ligation  of  the 
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external  carotid,  or  by  temporary  occlusion  of  Ihc  common  carotid  by  means 
of  Crilc's  damp.  An  incision  is  made  from  the  malar  hone  along  the  margin 
of  the  orbit  to  half  inch  below  the  inner  canthus,  thence  downwards  along  the 
side  of  ihe  nose-  and  around  the  ala  to  the  median  line,  at  which  point  the 
upper  lip  is  divided.  The  flap  is  reflected,  and  the  malar  bone  and  nasal 
process  divided  with  a  saw,  after  the  infraorbital  periosteum  has  been  sapa- 
nited  and  carefully  retracted  upwards.  The  central  incisor  tooth  of  the 
affected  side  is  extracted,  and  the  muwus  membrane  of  the  roof  of  the 
mouth  divided  in  the  median  line  as  far  as  the  soft  palate,  and  then  tra.cv«>(^TSitV) 
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between  the  hard  anil  soft  ]>aktes.  A  narrow  saw  is  now  passed  into  the  noser 
and  the  alveolus  and  hard  palate  divided  from  before  backwards.  The  bone 
is  seized  with  lion -jawed  forceps  (Fig.  aia)  and  twisted  from  its  bed  by  frac- 
turing the  pter)'goid  processes  and  the  lateral  mass  of  the  ethmoid.  The 
bleeding  vessels  are  caught  and  tied,  and  the  cavity  filled  with  gauze  packing. 
The  entire  skin  wound  is  sutured,  the  gauze  being  subsequently  removed,  and 
irrigations  practiced  through  the  mouth.  The  patient  is  at  first  fed  by  the 
rectum  or  by  an  esophageal  tube.  The  resulting  deformity  may  be  corrected 
by  means  of  an  obturator  and  cheek-plate. 

Excision  of  the  lower  jaw  is  performed  for  tumors  and  necrosb.  Small 
portions  of  the  jaw  can  often  be  resected  through  the  mouth.  If  the  symphysis 
is  removed,  the  muscles  attadied  to  the  genial  tubercles  are  divided,  and  a. 
ligature  must  be  passed  through  the  tongue  to  prevent  its  falling  backwards. 
The  periosteum  should  be  preser\'ed  whenever  possible.  Resection  of  the 
entire  lower  jaw  is  performed  by  dividing  the  bone  in  the  median  line  and 
dealing  with  each  half  separately.  The  incision  for  removal  of  one-half  the 
lower  jaw  is  made  from  below  the  free  margin  of  the  lower  lip  downwards 
in  the  median  line,  then  along  the  under  surface  of  the  jaw  and  upwards  along 
the  posterior  border  of  the  ramus  to  below  the  line  for  the  facial  nerve.  The 
facial  vessels  are  tied,  the  soft  parts  separated  from  the  bone,  the  central  incisor 
tooth  extracted,  and  the  jaw  sawed  through  the  empty  socket,  thus  avoiding 
the  genial  tubercles.  By  pulling  the  bone  outwards  the  internal  soft  parts  can 
be  separated  and  the  inferior  dental  artery  tied.  The  jaw  is  now  depressed 
and  the  coronoid  process  and  the  condyle  separated  by  cutting  close  to  the  bone, 
recalling  that  the  internal  maxillary  artery  lies  very  near  the  condyle.  The 
buccal  mucous  membrane  is  sutured  to  that  of  the  floor  of  the  mouth  and  the 
external  wound  closed.  In  order  to  correct  the  resulting  deformity,  which  is 
increased  by  the  passage  of  the  remaining  half  of  the  bone  towards  the 
affected  side,  splints  of  aluminium,  bard  rubber,  and  even  bone  grafts  have 
been  inserted. 

Closure  of  the  jaws  may  be  caused  by  ankylosis  of  the  tcmporomaxillar)- 
joint  as  the  result  of  injury  or  inflammation;  by  cicutricinl  cmttraclion  of  the 
soft  parts  following  noma,  bums  etc.;  by  trismus  (sjmsm  of  the  muscles), 
the  result  of  tetanus,  hysteria,  or  local  causes,  such  as  an  unerupted  wisdom 
tooth  or  caries  of  the  teeth;  and  finally  by  injlammatory  or  neoplastic  lesions 
which  mechanically  interfere  with  opening  of  the  mouth,  e.g.,  mumps  and 
malignant  growths. 

The  treatment  of  tcmponuy  closure  of  the  jaws  depends  upon  the  cause. 
Permanent  closure  due  to  bony  or  fibrous  ankylosis  of  the  tcmporomaxillary 
joint  is  best  treated  by  resection  of  the  condyle,  with  the  interposition  of  a  flap 
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'from  the  temporal  or  raassetcr  muscle.  The  dangers  are  injury  lo  the  facial 
ner\'e  and  internal  maxillar)'  artery.  When  the  jaws  are  Imund  together  by 
extraarticular  cicatrices,  a  wedge-shape<l  section  of  bone,  with  the  apex  towards 
the  alveolar  process,  should  be  excised  in  front  ol  the  cicatrix,  and  a  false  joint 
established  by  the  interposition  of  muscle  or  fascia. 

Cleft  palate  is  a  congenital  deformity  caused  by  failure  of  the  i^alatine  proc- 
esses to  unite.  Beginning  posteriorly  the  cleft  may  extend  a  variable  dis- 
tance, the  mildest  form  presenting  itself  as  a  bifid  uvula,  and  the  severest  form 
as  a  wide  cleft  involving  the  whole  palate  and  dividing  anteriorly  to  embrace 
the  OS  incisivum  and  the  middle  segment  of  the  upper  lip.  The  septum  of 
the  nose  may  be  free  or  it  may  have  united  with  one  of  the  palatine  processes, 
usually  the  right.  Cleft  (lalate  interfcrs  with  sucking  ant!  in  bter  life  with 
swallowing  and  articulation. 

Operation  should  be  f>erformed  between  the  third  and  fi)urth  year  before 
faulty  habits  of  articulation  have  devclofxi!,  the 
patient  being  fed  in  the  meantime  with  a  sjxDtm 
or  tube  with  the  head  thrown  well  back.  If 
there  is  an  associated  hare-lip  the  cleft  palate 
should  be  closed  first.  At  the  time  of  opera- 
tion, preferably  in  the  spring  or  summer,  the 
child  should  be  free  of  local  and  general  disease. 
The  nose  and  mouth  should  be  cleansed  for  a 
few  days  before  operation  with  a  solution  of 
boric  add.  The  child  is  anesthetized  with 
chloroform,  placed  in  the  Rose  or  Trendelen- 
burg {xisture,  and  a  mouth  gag  introduced. 

Staphyloirbapby,  i^r  suture  of  the  soft  palate 
alone,  is  ]x.Tforme(l  by  paring  the  edges  of  the 
cleft,  which  is  then  united  with  silk  sutures.     If 

this  cannot  be  done  without  too  great  tension,  relaxation  may  be  sccurefl  by 
dividing  the  tissues  which  attach  the  soft  to  the  hard  palate,  excepting  the  oral 
mucous  membrane,  and  by  undermining  tlie  muco-periosteum  of  the  hard 
palate  (Fig.  324).  "Incisions  through  the  soft  palate,  dividing  its  muscles, 
were  formerly  considered  nea-ssary;  now  they  arc  never  admissible"  (Binnie). 

Uranoplasty,  or  closure  of  a  cleft  of  the  hard  palate,  may  be  performed  as 
follows:  TTie  edges  of  the  cleft  arc  pared  with  a  tenotome  (Fig.  325),  and  the 
muto-jicriosteura  separated  from  the  hard  palate  with  a  periosteal  elevator 
(Fig.  326)  as  far  as  the  alveolar  process,  being  careful  to  avoid  injury  to  the 
vessels  passing  through  the  anterior  and  posterior  |>alatine  canals.  The 
soft  palate  is  se|ianited  from  the  hard  jialate  as  in  staphylorrhaphy.    The 


Fig.  324.-2  and  Q.  Line  of 
separation  of  attachments  of 
velum  to  hard  palate.  X,  Y.Z.U." 
Area  in  which  muco  periosteum 
(continuous  with  the  velum  I  is 
separated  from  the  hone.  1  Bin- 
nie.) 
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edges  are  now  uoited  with  interrupted  sutures  of  silkworm  gut.  If  the  edges 
do  not  come  together  witliout  tension,  an  incision  on  one  or  both  sides  is  made 
through  the  muco-periostcum  near  the  alveolus,  from  the  lateral  incisor  tooth 
to  the  posterior  edge  of  the  hard  [lalate.  Tension  may  further  be  relieved  by 
dividing  the  hamular  process  with  a  chisel.  Some  surgeons  chisel  also  through 
the  hard  palate  on  each  side,  pry  the  bone  inwards,  and  pack  the  resulting 
gap  with  gauze.  Although  special  needles  are  recommended  for  this  opera- 
tion, a  sharply  cur\'ed  needle  and  a  needle  holder  arc  sufficient  for  every  pur- 
pose. The  sutures  remain  in  place  ten  days,  during  which  time  liquid  or  soft 
food  only  should  be  given.  Antiseptic  sprays  may  be  employed.  Bruphy's 
operation  is  applicable  during  the  first  six  months  of  life  while  the  bones  are 
still  soft.  By  means  of  a  special  needle,  a  loop  of  silk,  then  a  piece  of  silver 
wire,  is  passed  through  both  up]X"r  jaws  above  the  palate  just  behind  tJie 
malar  processes.    A  second  jiiece  of  wire  is  passed  through  the  anterior  por- 
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tion  of  the  upper  jaw,  and  the  ends  of  these  wires  arc  twisted  together  over  a 
lead  plate  while  the  deft  is  dosed  by  pressing  the  two  sujierior  maxillary  bones 
together,  the  edges  of  the  deft  having  previously  been  parcd.  Fig.  327  illus- 
trates a  plan  in  which  the  lower  part  of  the  septimi  is  used  to  close  a  unilat- 
eral deft  palate.  The  septum  is  severed  at  X>  and  the  lower  portion  sutured 
to  the  pared  edge  of  the  free  palatine  process.  Figs.  328,  329  and  330  illus- 
trate other  operations  for  cleft  palate.  A  deft  palate  may  be  dosed  also  by 
means  of  an  obturator,  fitted  by  a  dentist. 

Perforations  of  the  palate  arc  usually  caused  by  syphilis,  occasionally 
by  traumatism  or  lupus.  If  the  local  disease  is  cured,  the  perforation  may  be 
closed  by  a  plastic  operation,  although  in  most  syphilitic  cases  better  results 
are  obtained  by  the  use  of  obturators. 

Elongation  of  the  uvula  when  troublesome  may  be  remedied  by  removing 
the  lower  jxtrtiun  with  scissors. 


I 


Suppurative  tonsillitis,  or  quinsy,  may  follow  exposure  to  cold  or  polluted 
air.  Certain  individuals  arc  predis|xjsed  lo  attacks  of  this  character,  partic- 
ularly during  adolescence.  The  tonsil,  the  fauces,  anil  the  soft  palate  arc 
swollen  and  edematous,  causing  interference  with  breathing,  swallowing,  and 
speaking.  There  are  pain  in  the  throat,  enlargement  of  the  cervical  glands, 
and  marked  constitutional  symptoms.  Both  tonsils  may  be  involved,  and  the 
patient  may  be  unable  to  open  the  mouth.  The  treaimrnt  in  the  initial  stage 
is  an  ice  bag  cxtcmaily,  scarification  of  the  tonsil,  a  chlorate  of  potash  gargle. 
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and  symptomatic  internal  treatment.  \Vhen  pus  forms,  the  abscess  may  be 
opened  with  a  sharp  fioinled  tenotome,  the  incision  being  parallel  with  the 
anterior  pillar  of  the  fauces  and  directed  towards  the  middle  line. 

Hypertrophy  of  the  tonsils  is  most  freciuent  in  children  and  indeed  may 
be  congenital.  It  may  follow  re|x«tc(l  acute  attacks  of  inflammation  and  is 
often  a  manifestation  of  a  tuberculous  diathesis.  It  is  usually  associated  with 
adenoids  and  hence  presents  the  same  .symptoms  as  the  latter.  Caseous  and 
calcareous  concretions  may  form  in  the  crypts  of  the  tonsils,  and  cysts  occa- 
sionally develop  from  blocking  of  the  orifices  of  the  follicles.  The  trealmml 
is  attention  to  the  general  health  and  removal  of  a  portion  of  the  gland.    Caus- 
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tics  are  slow  and  painful.  The  galvanocautery  is  often  recommended  in 
adults  because  of  tiie  greater  risk  of  severe  hemorrhage  at  this  time  of  life. 
TonsUlolomy  may  be  [>erformcd  with  a  bistoury  or  with  the  guillotine.  In 
the  first  instance  the  tonsil  is  drawn  inwards  with  a  tenaculum,  and  removed 
by  cutting  from  below  upward  with  a  blunt  pointed  bistoury,  the  blade  of 
which  is  wrapped  to  within  an  inch  of  the  point  with  adhesive  plaster.  The 
guilloline,  or  tonsillotomc  (Fig.  331),  facilitates  the  operation.  The  ring  of 
the  instrument  is  passed  over  the  tonsil,  which  is  pressed  inwards  with  the 
fingers  behind  the  single  of  the  jaw;  then  by  approximating  the  fingers  and 
thumb  the  tonsil  harpooned,  and  amputated  with  the  ring-shaped  knife.  Be- 
fore eitlier  operation  adhesions  to  the  arches  of  the  palate  should  be  separated. 
Hemorrhage  soon  ceases  but  occasionally  persists,  the  blood  coming  from  the 
tonsillar  branch  of  the  facial.     If  it  cannot  be  controlled  by  adrenalin  and 
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^^■HBSure,  the  tonsillar  woimd  should  be  united  by  deep  sutures;  rarely  will 

^^^it  be  necessary  to  tie  the  external  carotid. 

Tumors  of  the  tonsils  arc  geiicrall}-  malignant,  lympho-sarcoma  being  the 
most  frequent  variety.  Epithelioma  is  usually  secondary.  Both  these 
growths  cause  enlargement  of  the  lymph  glands,  interfere  with  deglutition 
and  respiration,  and  undergo  ulceration,  which  often  causes  a  serious  or  fatal 
hemorrhage.  The  Ireatmtnt  is  extirpation.  A  small  encapsulated  sarcoma 
may  be  enucleated  through  the  mouth,  but  most  malignant  growths  will  have 
to  be  dealt  w^ith  from  the  neck.  An  incision  is  made  along  the  anterior  border 
of  the  stemomastoid.  the  lymphatic  glands  removed,  the  external  carotid  tied, 
and  the  growth  excised.  It  may  be  necessary  to  divide  the  lower  jaw,  or  to 
incise  the  check  from  the  angle  of  the  mouth  backwards. 

Retropbarjmgeal  abscess  may  be  acute  or  chronic,  and  is  most  frequent  in 
children.    Acute  abscesses  may  be  caused  by  foreign  bodies,  or  by  infection 
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of  the  lymph  gbnds  in  ihLs  rfgion,  which  drain  ihc  nose  and  nasophar)'nx. 
The  chronic  jorm  is  usually  the  result  of  caries  of  the  spine  or  base  of  the  skull, 
and  is  not  associated  with  the  fever  and  inflammatory  phenomena  character- 
istic of  the  former.  In  either  case  the  posterior  wall  of  the  pharynx  bulges 
forward,  exhibits  fluctuation,  and  may  interfere  with  Ucglutiticjn  and  respira- 
tion. If  unopened,  the  abscess  will  break  into  the  pharynx,  point  externally  in 
the  neck,  or  gravitate  into  the  posterior  mediastinum.  The  treatment  is 
evacuation  through  the  mouth  in  acute  cases,  and  through  the  neck  in  chronic 
cases,  as  in  the  latter  secondary  infection  should  be  prevented.  When  the 
abscess  is  to  be  opened  through  the  mouth,  the  head  should  hang  over  the 
edge  of  the  table  in  order  to  prevent  the  entrance  of  pus  into  the  air  passages, 
and  the  abscess  opened  with  a  knife,  the  edge  of  which  is  covered  with  adhe- 
sive plaster  to  near  the  point.  Anesthesia  is  dangerous.  When  the  abscess  is 
opened  through  the  neck,  an  incision  is  made  along  the  posterior  border  of 
the  stemomastoid  from  the  apex  of  the  mastoid  downwards,  unless  the  abscess 
points  in  some  other  region.  The  finger  or  a  pair  of  forceps  is  passed  along 
the  anterior  surface  of  the  bodies  of  the  vertebra  and  a  drainage  tube  inserted. 

THE  ESOPHAGUS. 

Congenital  malformations  include  fistulce,  diverticula,  and  cystic  growths, 
such  as  have  already  been  mentioned  in  speaking  of  the  branchial  clefts. 
Stenosis,  atresia,  and  absence  of  the  esophagus  also  have  been  noted,  as  well 
as  double  esophagus  and  opening  of  the  esophagus  into  the  trachea. 

Diverticula  occur  in  three  forms.  Pulsion  or  pressure  diverticula  most 
frequently  originate  in  the  posterior  wall  at  the  junction  of  the  pharynx  and 
esophagus.  When  consisting  of  mucous  membrane  alone,  they  are  sometimes 
called  pharyngoales.  A  sacculation  may  be  formed  from  the  pressure  of  food 
also  above  a  stricture.  Traction  diverticula  are  due  to  the  contraction  of 
scar  tissue,  such  as  may  follow  inflammation  of  the  bronchial  glands,  hence 
they  are  most  frequent  on  the  anterior  wall  near  the  bifurcation  of  the  trachea. 
They  are  usually  small,  seldom  cause  trouble,  and  are  recognized  post  mortem 
only.  Pseudodiverticulii  arc  formed  by  the  cavity  of  an  abscess  or  c)'st  which 
has  emptied  into  the  esophagus. 

The  symptoms  of  pressure  diverticula  arc  dysphagia,  swelling  of  the  neck 
after  taking  food,  and  regurgitation  after  taking  more  food,  owing  to  the 
pressure  of  the  distended  sac  on  the  esophagus,  or  when  the  sac  is  pressed 
U{)un  with  the  fingers.  A  bougie  may  be  made  to  enter  the  sac  at  one  time 
and  may  be  passed  along  the  esophagus  at  another.  After  taking  bismuth 
the  outlines  of  the  sac  may  be  delected  with  the  X-rays.  Examination  with 
the  csuphugosciipc  may  reveal  the  opening  in  the  sac.     The  treatment  is  incis- 
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ion  along  the  anterior  edge  of  the  left  stemomasloid  (the  espohagus  inclines 
towards  the  left),  retraction  of  the  muscle  and  the  carotid  packet  to  the  left 
and  the  trachea  to  the  rinht,  isoklion  of  ihc  diverticulum  (which  may  be 
identified  by  a  bougie),  amputation  of  tlie  sac,  suture  of  the  opening  in  the 
esophagus,  and  gauze  drainage. 

Wounds  of  the  esophagus  from  without  have  already  been  referred  to 
under  cut  throat.  Internal  injuries,  such  as  may  be  caused  by  foreign  bodies, 
bougies,  and  the  swallowing  of  caustics,  cause  painful  dysphagia,  bleeding,  and 
emphysema  if  the  wall  is  perforated.  The  patient  is  fed  by  rectum  for  a  week 
or  more,  and  sounds  used  when  healing  has  occurred,  in  order  to  prevent  the 
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development  of  a  stricture.    After  the  swallowing  of  a  caustic  the  proper  anti- 
dote should,  of  course,  be  administered. 

Foreign  bodies  of  various  sorts  may  lodge  in  the  esophagus,  particularly 
in  children  and  lunatics.  They  are  apt  to  be  arrested  at  the  narrowest  portions 
of  the  lube,  viz.,  opposite  the  cricoid  cartilage,  at  the  level  of  the  left  bronchus, 
and  at  the  diaphragmatic  opening.  The  symptoms  are  dysphagia,  pain,  and 
sometimes  dj-spnea.  Sharp  or  rough  bodies  may  cause  hemorrhage;  prolonged 
impaction  may  lead  to  ()crf<iralion  and  death.  Owing  to  the  irritation  which 
is  produced,  the  sjinptoms  sometimes  persist  for  a  time,  even  after  the  foreign 
body  has  been  removed.    Foreign  bodies  may  be  detected  with  the  bougie. 
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the  esophagoscope,  or,  if  dense,  with  the  X-ray  (Fig.  332-)  When  lodged  in 
the  cervical  portion  of  the  tube,  external  palpation  may  be  of  some  value. 
The  jwtient  is  usually  able  to  indicate  the  site  of  impaction,  The  Ireatmcnt 
varies  with  the  size,  sha[je.  situation,  and  nature  of  the  body,  so  that  these 
facts  should  be  ascertained  whenever  possible.    Bodies  like  pins  and  fish 
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bones  may  be  extracted  with  the  expanding  horsehair  probe  (Fig.  333).    Di.scs 

land  coins  may  be  fished  out  with  the  coin<atchcr  (Fig.  ,-534).    Round  and 

smooth  objects  may  sometimes  tw  pushed  into  the  stomach.     When  situated 

in  the  cervical  [xirtion  of  the  esophagus,  the  offending  sul>stance  may  some- 
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times  be  removed  with  long  curved  forceps.  Esophagotomy  is  indicated  when 
a  body  is  impacted  in  the  upper  part  of  the  tube,  the  esophagus  being  exposed 
in  the  neck  as  described  in  the  treatment  of  diverticula.  The  esophagus  is 
sutured  after  extraction  of  the  foreign  body.  Impaction  in  the  tower  part  of 
the  esophagus  may  demand  gaslixilomy  and  extrartion  of  the  foreign  body 
by  the  finger  or  forceps  introduced  through  the  cardiac  orifice  of  the  stomach. 

Stricture  of  the  esophagus  may  be  (i)  organic  or  (2)  inorganic. 

I.  Organic  stricture  is  usually  (a)  cicatricial  or  (b)  malignant,  although 
it  may  be  congenital  or  be  caused  by  the  pressure  of  aneurysms,  tumors,  etc. 
(a)  Fibrous  or  cicatricial  stricture  is  generally  the  result  of  the  swallowing 
of  corrosives,  but  may  fulluw  also  other  injuries  and  ulcerations.  It  is  most 
frequent  in  the  young  and  often  situated  opposite  to  the  cricoid  cartilage. 
In  some  cases  there  are  multiple  strictures. 

The  symptoms  come  on  slowly,  there  first  being  difficulty  in  swallowing 
solids  and  finally  in  swallowing  liquids.  When  the  stricture  is  near  the 
stomach,  knxl  may  not  be  returned  immediately,  but  may  collect  in  the  pouch 
which  forms,  and  be  regurgitated  after  an  interval,  the  reaction  being  alkalin, 
not  acid  as  would  be  the  stomach  contents.  Pain  is  slight  or  absent  and, 
as  a  rule,  the  patient  is  able  to  locate  the  site  of  obstrurtion.  In  the  later 
singes  there  is  marked  emaciation  from  star\'ation.  The  diagnosis  is  confirmetl 
and  the  stricture  located  by  means  of  an  esophageal  bougie  (Fig.  335).  which 
in  the  adult  should  normally  enter  the  stomach  fifteen  or  sixteen  inches  from 
the  teeth.  The  patient  is  seated  with  the  head  for^^•ard  and  the  jaws  open;  the 
bougie  is  warmed,  lubricated  with  glycerin,  and  passed  downward  into  the 
esophagus  while  the  left  foa-fingcr  depresses  the  tongue  and  guards  the  orifice 
of  the  lar)'nx.  Great  force  should  never  be  employed,  particularly  if  cancer 
is  suspected,  as  perforation  and  death  may  follow.  Furtliermorc  it  is  well  to 
rule  out  the  presence  of  aneurysm  before  passing  a  bougie.  In  all  cases  there 
is  a  delay  in  the  swallowing  sound,  which  is  normally  about  four  seconds  in 
length,  i.e.,  from  the  time  the  patient  begins  to  swallow  a  mouthful  of  water 
until  the  last  gurgle  into  the  stomach  is  heard;  the  ear  is  applied  to  the  verte- 
bral groove  near  the  angle  of  the  left  scapula.  Finally  the  esophagoscopc  has 
been  u.sed  10  determine  the  nature  and  site  of  the  stricture. 

The  treatment  is  gradual  dilaUition  by  ]mssing  increasing  sizes  of  bougies 
every  second  or  third  day.  In  cases  in  which  dilatation  cannot  be  practiced  a 
SymonSs  tube  may  be  used.  This  is  a  rubl)cr  tube,  funnel-shaped  at  the 
upper  end  where  it  rests  against  the  stricture.  It  is  inserted  by  a  whalebone 
introducer,  and  removed  ever)'  two  or  three  weeks  by  means  of  a  piece  of  silk 
nttnchetl  to  its  upper  end  and  issuing  from  the  mouth.  Retrogritde  dilatolion 
by  means  of  the  finger  or  bougie  may  be  practiced  after  opening  the  stomach 
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when  the  lesion  is  near  the  cardiac  orifice.  Abbe's  operaliim  is  applicable  to 
strictures  in  the  thoracic  portion  of  the  esophagus  which  have  resisted  other 
means  of  treatment.  A  shot  damijcd  to  the  end  of  a  fine  piece  of  silk  is  swal- 
lowed by  the  fiaticnt.  The  stomach  is  then  opened,  and  coarse  silk  attached 
to  the  thread  and  pulled  through  the  stricture,  which  is  then  divided  by  sawing 
movements  while  it  is  made  tense  by  the  pressure  of  a  bougie  jmssed  from 
below.  In  some  cases  the  silk  is  brought  out  through  an  esophagotomy 
wound  in  the  neck  instead  of  through  the  mouth.  The  calibre  of  the  esoph- 
agus is  maintained  by  the  passage  of  bougies.  Ochsner's  method  consists  in 
opening  the  stomach,  and  passing  a  long  loop  of  silk  through  the  stricture  by 
means  of  a  whalebone  probe.  A  small  rubber  tube  is  passed  through  this 
l(X)p,  and  drawn  through  the  stricture  while  on  the  stretch.  When  released 
the  rubber  swells  and  dilates  the  stricture.  Increasing  sizes  of  tubes  arc  thus 
employed.  Internal  esophagotomy  by  means  of  an  instrument  with  a  concealed 
knife,  and  jorcible  dUaUxtion  by  special  divulging  instruments,  have  been  per- 
formed, but  are  very  dangerous.  External  esophagotomy  has  been  employed 
in  high  strictures,  the  contraction  Ixsing  ilivided,  dilated,  or  even  excised. 
Ejophagoslomy  consists  in  suturing  the  mucf)us  membrane  of  the  esophagus 
below  the  stricture  to  the  skin,  thus  making  an  artificial  mouth.  Gastrostomy 
is  indicated  when  swallowing  is  impossible,  in  order  to  feed  the  patient.  A 
stricture  which  is  thus  rested  may  after  a  time  become  passable  to  bougies, 
(b)  MalignaBt  stricture  is  generally  cpithcliomatous  in  nature,  is  most 
frequent  in  men  after  the  age  of  forty,  and  usually  involves  the  lower  third 
of  the  lube.  The  symptoms  are  the  .same  as  those  of  cicatricial  stenosis,  but 
there  is  greater  pain,  more  rapid  emaciation,  and  the  patient  is  apt  to  com- 
plain of  cough  and  regurgitate  blood-stained  food.  The  tumor  may  be  felt 
when  the  cervical  portion  is  involved.  Other  symptoms  may  arise  owing  to 
invasion  of  surrounding  structures.  The  treatment  in  the  early  stages  is  the 
passage  of  a  soft  rubber  bougie  to  keep  the  canal  open.  Symond's  tube  has 
Ix-en  used  in  some  cases.  The  best  treatment,  however,  when  swallowing  is 
dillicult,  is  gastrostomy.  Excision  of  limited  growths  in  the  cervical  portion 
of  the  esophagus  has  been  successfully  accomplished,  but  all  attempts  thus  far 
to  resect  a  portion  of  the  thoracic  guUet  have  been  fatal. 

a.  inorganic  or  spasmodic  stricture  {esophagismus)  is  usually  hysterica 
'in  origin  (glubiix  hystericus),  but  occasionally  occurs  in  tetanus,  and  as  the  result 
of  reflex  irritation  in  diseases  of  the  larynx,  liver,  and  stomach.  The  symptoms 
arc  sudden  in  onset,  intermittent  in  character,  and  associated  with  e\'idencfs 
of  the  causative  lesion.  Anesthesia  relaxes  the  spasm  and  permits  the  pas- 
sage of  a  full  sized  bougie.  The  treatment  is  directed  to  the  cause.  The 
passage  of  Ixiugieit  will  do  more  liarm  than  good  in  hysterical  cases. 
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CHAPTER  XXVII. 
ABDOMEN. 

Abdominal  section  {celiotomy,  laparototny)  is  always  preceded  by  proper 
preparations  (p.  44).  The  instruments  and  sponges  should  be  counted 
before  and  after  operation,  so  that  one  may  be  sure  that  none  has  been  left 
behind.  The  situation  of  the  incision  varies  with  the  organ  to  be  attacked, 
but  in  most  instances  is  in  the  middle  line  above  or  below  the  umbilicus.  When 
it  is  neces.sary  to  pass  the  umbilicus,  the  left  side  is  chosen  to  avoid  the  round 
ll(»ament  of  the  liver,  although  some  operators  excise  the  umbilicus  because 
it  is  often  infected  and  is  difficult  to  suture.  The  skin,  sutKUtaneous  tissues, 
muscles,  and  Iransversalis  fascia  are  successively  divided  and  all  hemorrhage 
checked.  The  peritoneum,  which  is  recognized  by  the  presence  of  fatty 
tissue  in  front  of  it.  is  now  elevated  from  the  viscera  with  forceps  and  opened 
sufficiently  to  admit  the  finger,  which  guards  the  intestines  while  the  opening 
is  enlarged  with  the  scissors.  Other  incisions  for  opening  the  abdomen  will 
be  mentioned  in  subsequent  pages.  After  the  operation  has  been  completed 
the  wound  is  cJ<»ed  with  great  care  in  order  to  prevent  the  development  of  a 
hernia.  Figs.  336  to  343  illustrate  various  methods  of  closing  the  abdominal 
wound.  Buried  sutures  should  be  of  catgut,  sutures  which  are  subsequently 
removed  of  silkworm  gut.  The  wound  is  dressed  with  aseptic  gauze,  rctainet^l 
in  place  by  adhesive  plaster  and  a  firm  binder.  The  patient  is  not  allowed 
lo  sit  up  for  from  ten  days  to  three  weeks  or  longer,  according  to  the  situa- 
tion and  length  of  the  incision  and  the  presence  or  absence  of  drainage  or  in- 
fection. In  most  instances  the  patient  should  wear  an  abdominal  support  for 
some  time  after  leaving  bed.  The  after  treatment  has  been  considered  on 
p.  40. 

Conttisions  of  the  abdomen  vary  from  a  superficial  ecchyroosis  to  the  most 
extensive  shattering  of  the  viscera.  Sudden  and  immediate  death  following' 
a  blow  on  the  abdomen,  without  gross  injury  lo  the  viscera,  has  been  attributed 
to  shock,  or  disturbance  of  the  solar  plexus,  but  is  probably  the  result  of  vio- 
lence to  the  heart  or  to  its  ncr\'e  mechanism.  Hematoma  and  suppuration 
of  the  abdominal  wall  may  follow  a  contusion  as  elsewhere.  Muscular  rup- 
ture follows  a  violent  force  to  a  normal  muscle  in  extreme  tension,  or  a  trivial 
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injury  to  a  degenerated  muscle.  The  rectus  tends  to  rupture  more  frequently 
than  the  broad  muscles  of  the  parietes.  A  ruptured  muscle  should  be  sutured 
because  of  the  subsequent  danger  of  hernia.  When  a  blow  is  expected,  the 
body  is  bent,  the  muscles  contracted,  and  the  force  expended  on  the  abdom- 
inal wall,  but  a^blow  received  when  the  muscles  are  flaccid  is  very  apt  to 


FlC.  337. 


KiC.  339- 


FlC.  J41- 


KlO.  343. 


Figs.  ,u6  10343.— I  Uinnir.l 


injure  the  viscera.  The  most  serious  intraabdominal  injury  may  be  present 
without  any  evidence  of  injur)-  to  tlie  skin  or  muscles.  The  effects  of  visceral 
injury  arc  manifested  immrdiatdy.  as  shock,  hemorrhage,  or  peritonitis; 
inlfrmtdiakly.  as  when  peritonitis  follows  a  perforation  through  a  contused 
necrotic  patch  in  the  intestine,  the  patient  having  been  apparently  well  for  one 
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or  more  days;  or  remotdy,  as  adhesions,  stricture  of  the  bowel,  aneurj'sm, 
etc.,  developing  after  a  prolonged  period. 

Ruptures  of  most  of  the  large  intraabdorainal  vessels  have  been  recorded. 
Providing  there  be  time,  the  abdomen  should  be  opened  and  the  hemorrhage 
checked.  If  the  vessel  be  severely  contused,  bleeding  may  be  postponed 
until  sloughing  of  the  arterial  wall  ensues,  or  thrombosis,  embolism,  stenosis, 
or  aneurj-sm  may  develop,  and  the  parts  supplied  by  the  artery  may  become 
gangrenous. 

From  its  elasticity  and  more  protected  position  beneath  the  ribs,  the 
stomach  is  less  liable  to  be  afTccted  by  trauma  than  the  intestines.  The  ante- 
rior wall  is  the  most  frequent  site  for  rupture.  One  or  all  the  coats  may  be 
torn.  Shock,  peritonitis,  and  hcmatemesis  are  the  symptoms.  The  stomach 
should  be  sutured  and  the  treatment  for  peritonitis  instituted. 

Rupture  of  the  intestine  is  frequently  the  result  of  a  horse-kick,  a  man-kick, 
or  a  run-over  accident,  the  intestine  being  crushed  between  the  vulneratmg 
body  and  the  bony  parts  behind.  A  fall  from  a  height  or  a  blow  upon  the  back 
also  may  tear  the  intestine,  particularly  where  it  is  firmly  fixed,  e.g..  the  duode- 
num. The  most  important  symptoms  are  pain,  tenderness,  rigidity  of  the 
abdominal  waU,  and  an  anxious  facial  expression.  Shock  is  slight  or  absent 
in  25  per  cent,  of  the  cases.  Absence  of  liver  dulness  with  a  flat  abdomen 
is  a  valuable  sign.  Cellular  emphysema  is  rare  and  indicates  a  lesion  of  the 
bowel  beyond  the  limits  of  the  peritoneal  space.  Movable  dulness  in  the 
flanks  indicates  fluid  in  the  peritoneal  cavity,  which  may  be  serous,  sanguineous, 
or  fecal.  Fecal  e.^travasation  is  rarely  great  in  rupture  of  the  bowel,  owing 
to  the  contraction  of  the  muscular  coat,  while  hemorrhage  is  slight  unless  the 
mesentcr)'  or  other  vascular  structure  is  torn.  Abdominal  distention,  fever, 
and  other  symptoms  of  widesjiread  peritonitis  are  later  symptoms,  and  usually 
indicate  that  the  favorable  time  for  operation  is  past.  Vomiting  immediately 
aiter  the  accident  is  unimportant,  but  recurring  vomiting  is  ominous.  There 
may  be  absence  of  peristalsis  and  a  friction  soimd  on  ausctiltation.  and  tenesmus 
with  a  frequent  desire  to  defecate  is  sometimes  encountered.  Rectal  exami- 
nation in  some  instances  may  detect  resistance  in  the  vicinity  of  the  rupture, 
due  to  the  formation  of  adhesions  around  the  laceration.  Bright  blood  in  the 
stools  points  to  a  rent  in  the  Jarge  bowel,  tany  movements  to  a  lesion  higher. 
The  temperature,  pulse, and  respirations  augment  with  the  spread  of  the  perit- 
onitis, which  will  cause  also  a  leukocytosis  and  a  rise  in  the  blood  pressure. 
The  rectal  insulllation  of  hydrogen  or  ether  to  detect  the  perforation  is  too 
dangerous  to  be  employed. 

The  treatment  is  laparotomy,  suture  of  the  fwrforation,  cleansing  of  the 
peritoneal  cavity,  and  drainage  as  described  muAct  \*T\V3o.\'0a.    t><t&U\  is 
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almost  inevitable  without  operation;  with  operation  20  jicr  cent,  recover. 
The  difficulty  is  to  make  an  early  diagnosis.    In  the  presence  of  the  first  four 
signs  mentioned  above,  exploration  is  urgently  demanded.    As  a  rule  a  median 
incision   is  made  below  the  umbilicus,  and  the  rupture  found  between  the 
f         seat  of  the  surface  injury  and  the  spine;  the  possibility  of  more  than  one  per- 
^^r  foration  should  be  kept  in  mind  and  discolored  spots  treated  as  ruptures. 
^^KResection  or  e.xtraperitoneal  isolation  of  the  injured  bowel  (according  to  the 
f         condition  of  the  patient)  maybe  indicated,  because  of  the  severity  of  the  con- 
tusion, the  extent  of  the   laceration,  or  because  of  detachment  or  injury  of  the 
j         mesentery. 

In  tearsof  the  omentum  and  mesentery  the  immediate  danger  is  hemorrhage. 
Later  an  inflammatory  mass  or  embarrassing  adhesions  may  develop.  When 
the  mesentery  k  violently  contused,  or  stripped  from  the  bowel,  intestinal 
gangrene  follows.  The  intestine  may  become  strangulated  through  a  slit  in 
the  mesentery.  Sanguineous  mesenteric  cysts  also  may  develop.  The  treal- 
mml  is  ligation  of  the  bleeding  vessels,  and  excision  of  omentum  or  intestine, 
if  such  be  needed. 

The  liver  is  frequently  lacerated,  particularly  the  right  lobe.  One-half 
of  the  cases  die  within  twenty-four  hours  from  hemorrhage.  Pain  is  severe 
and  shock  profound,  and  there  arc  symptoms  of  internal  bleeding,  with  mov- 
able dulness  in  the  flanks.  Hepatic  dulness  in  increased.  Jaundice  sometimes 
develops  after  twenty-four  hours,  and  bile  and  sugar  may  appear  in  the  urine. 
Peritonitis  frequently  occurs  in  those  who  survive  the  initial  shock  and  sub- 
sequent hemorrhage.  Operation  is  imi)erative  to  check  hemorrhage,  which 
may  be  controlled  by  suture,  ligature,  cautery,  or  tampmn.  Sutures  should 
be  given  the  preference,  but  if  they  tear  out,  fail  to  stop  the  bleeding,  or  if  the 
wound  is  inaccessible,  gauze  packing  should  be  utilized.  Cauterization  is  nut 
suitable  for  large  wounds  and  is  liable  to  be  followed  by  secondary  hemorrhage. 
Ruptures  of  the  gall-bladder,  cystic,  hepatic,  and  common  bile  ducts  have 
occurred.  The  symptoms  arc  f)ain,  shock,  biliary  ascites,  and  later  in  some 
cases  peritonitis,  as  the  bile  is  irritating  even  if  sterile.  In  a  complete  rupture 
of  the  hepatic  or  common  duct  there  would  be  jaundice,  cholemia,  and  inan- 
ition. The  gall-bladder  may  be  sutured  or  removed,  according  to  the  degree 
of  laceration.  Drainage  is  the  treatment  when  the  ducts  are  damaged,  al- 
though in  a  suitable  case  anastomosis  would  be  the  ideal  treatment. 

The  spleen  is  not  as  frequently  ruptured  as  the  liver.    Enlargement  of  the 
organ  predisposes  to  injury.     Hemorrhage  is  the  great  danger,  but  is  not  as 
quickly  fatal  as  one  would  supp<»sc.  owing  to  the  elasticity  of  the  organ,  and  to 
the  fail  that  the  blood  coagulates  rapidly  because  ol  \.\\t  Na.x'^  viwkJuct  «A 
Icukocvles  present.    Abscess  or  ]N:ritonitis  may  loWcfw.    TVvt  sym^Wm^  a.'w. 
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those  of  internal  hemorrhage,  with  pain  and  lendcmessovcr  the  spleen.  .S(>lenic 
tluiiK'ss  is  increased,  and  frequently  does  not  disapfjear  when  the  patient  is 
turned  on  the  right  side,  because  the  bl(X)d  is  often  dotted.  Operation  should 
be  immediate;  its  nature  depends  upon  the  condition  of  the  patient  and  of  the 
spleen.  If  the  fxatient  has  lost  much  blood,  if  the  spleen  is  large  and  extensively 
adherent,  and  if  the  tear  is  favorably  situated,  suture  is  to  be  chosen.  If  the 
capsule  is  thin,  the  sj>leen  soft,  and  the  tear  inaccessible,  packing  is  to  be 
considered.  Ordinarily  a  large  laceration  in  a  normal  spleen  is  best  treated 
by  splenectomy.  Of  thirty-four  cases  of  sitlencctomy  for  rupture,  41.2  per 
cent.  died. 

The  pancreas  is  seldom  ruptured  alone.  In  the  absence  of  fatal  hemor- 
rhage, gangrene,  suppuration,  or  chronic  pancreatitis  may  ensue.  The  so- 
called  traumatic  cysts  of  the  pancreas  are  probably  collections  of  blood  and 
pancreatic  fluid  in  the  lesser  peritoneal  cavity,  the  foramen  of  Winslow  having 
been  closed  by  adhesions.  The  symptoms  are  those  of  shock  and  internal 
hemorrhage.  The  bleeding  is  checked  by  ligature,  suture,  packing,  or  partial 
excision,  being  careful  to  preserve  the  canal  of  Wirsung.  Posterior  drainagje 
through  the  left  lumbar  fossa  is  to  be  employed,  to  drain  off  any  leakage  of 
pancreatic  juice,  which  may  cause  peritonitis  or  fat  necrosis. 

The  kidney  is  well  protected  by  its  position  and  by  an  enveloping  bed  of 
fat.  yet  it  is  not  infrequently  injured.  The  rupture  is  usually  transverse  to 
the  long  axis  of  the  kidney.  If  the  capsule  remains  intact,  hemorrhage  takes 
place  into  the  organ;  if  it  is  torn,  blood  and  urine  collect  in  the  perinephritic 
tissues.  If  the  fieritoneum  is  lacerated,  urine  and  blood  accumulate  in  the 
abdominal  cavity.  Bilateral  and  occasionally  unilateral  injuries  of  the  kid- 
ney may  be  fatal  from  anuria,  the  sound  kidney  refusing  to  act  from  some 
reflex  cause.  The  symptoms  arc  shock,  pain,  and  hematuria.  Hematuria 
may  be  absent  if  the  kidney  is  separated  from  the  renal  ves.sels  or  the 
ureter,  or  if  there  be  a  clot  in  the  ureter,  or  an  extensive  kceraiion  of  the  peh-is 
of  the  kidney.  Absence  of  hemattiria  has  been  caused  also  by  thrombosis 
of  the  renal  vessels  and  a  preexisting  stricture  of  the  ureter.  Hemorrhage 
and  sepsis  arc  the  dangers.  SjTnptoras  of  internal  hemorrhage,  with  an  in- 
creasing tumor  in  the  loin,  demand  immediate  exploration.  If  the  kidney  is 
hopelessly  destroyed,  or  if  ligation  of  the  renal  vessels  be  necessary  to  control 
the  bleeding,  the  organ  should  be  removed,  taking  the  chances  of  the  e'tetence 
and  integrity  of  the  opposite  kidney.  If  but  moderate  laceration  is  prtsent, 
disinfection  and  drainage,  with  suture  or  partial  nephretiomy.  is  indicated. 
The  possibility  "f  injury  to  the  intraperitoneal  organs  shfiuld  not  be  forgotten. 
Mild  cases  are  treated  by  ice  to  the  loin,  internal  astringents,  urinary  antisep- 
tics, and  rest. 
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Rupture  of  the  ureter  is  caused  by  its  being  crushed  against  the  transverse 
process  of  the  third,  fourth,  or  fifth  lumbar  vertebra,  or  by  traction  on  the  ure- 
ter. All  ru[iturcs  are  above  the  pelvic  brim.  Shock  is  neither  profound  nor 
persistent,  unless  there  be  some  injury  to  the  other  abdominal  organs.  A  few 
drops  of  blood  in  the  urine,  with  persistent  pain  and  tenderness  in  the  side,  point 
to  injury  of  the  ureter.  If  the  duct  be  completely  ruptured,  a  retroperitoneal 
accumulation  of  urine  and  blood  will  appear  after  several  days.  Complete 
obstruction  of  the  ureter  will  cause  atrophy  of  the  kidney;  partial  obliteration 
may  result  in  a  pyo-  or  hydronephrosis.  If  the  injury  be  uncompUcated, 
the  danger  to  life  is  slight,  although  there  is  Uttle  tendency  towards  spontaneous 
repair.  A  tear  in  the  peritoneum  may  lead  to  a  fatal  peritonitis.  Imme- 
diate anastomosis  is  the  ideal  Ireutmrnl.  Lumbar  incision  and  drainage  are 
indicated  after  infection  has  taken  place,  and  in  some  of  these  cases  nephrec- 
tomy may  be  required. 

Rupture  of  the  bladder  is  intraperitoneal,  extraperitoneal,  or  combined 
intra-  and  extrajieritoneal.  Laceration  of  the  mucous  membrane  alone,  with 
hematuria,  may  follow  a  blow  on  the  hypogastrium.  Intraperitoneal  rupture 
is  generally  caused  by  a  forcing  backward  of  the  distended  viscus  against 
the  promontory  of  the  sacrum,  although  in  some  cases  it  may  result  from  centre 
coup.  Extraperitoneal  rupture  is  usually  associated  with  fracture  of  the  pelvis. 
In  uncomplicated  cases  the  rent  is  vertical  and  occurs  at  the  upper  and  pos- 
terior part  of  the  bladder.  Normal  urine  may  come  in  contact  with  the  per- 
itoneum without  causing  inflammation,  but  when  bacteria  are  present  in- 
flammation quickly  ensues.  The  injury  is  fatal  without  operation.  With 
operation  over  one-half  die  from  shock,  hemorrhage,  or  peritonitis.  The 
symptoms  are  shock,  hypogastric  pain,  a  sensation  of  something  having 
given  away,  rectal  tenesmus,  and  an  urgent  desire  to  urinate  but  inability 
to  accomplish  the  act.  The  catheter  reveals  a  little  bloody  urine  or  no 
urine  at  all;  it  may  pa.ss  directly  into  the  abdominal  cavity.  Cases  have  oc- 
curred in  which  unstained  urine  has  been  withdraw!)  from  a  torn  bladder.  A 
measured  quantity  of  boric  acid  solution  may  be  injected  into  the  bladder;  if 
the  same  amount  returns,  the  bladder  is  probably  intact.  Air  or  hydrogen 
may  be  pumped  into  the  bladder,  and  if  the  viscus  is  intact,  it  will  ri.se  above 
the  pubes  as  a  symmetrical  tumor,  tympanitic  on  percussion,  and  the  air  will 
nish  out  again  when  allowed  to  do  so.  When  the  tear  involves  the  peritoneum, 
the  gas  will  cause  a  general  distention  of  the  belly;  when  the  rent  is  extra- 
peritoneal, an  emphysema  of  the  extravcsical  connective  tissue.  These  injec- 
tion tests  are  not  infallible,  and  may  be  dangerous  in  spreading  infection. 
.Movable  dulness  in  the  flanks  suggests  intraperitoneal  nipture.  unilateral 
tenderness  and  tumor  rupture  ouLmVJc  the  bladder.    A  differential  iliagnosis 


is,  however,  unimportant  before  operation.  When  symptoms  of  rupture  are 
present,  the  prevesical  space  should  be  opened  through  a  suprapubic  incision, 
and  if  this  be  healthy,  indicating  the  absence  of  extraperitoneal  rupture,  the 
incision  may  be  continued  upwards  and  the  abdominal  cavity  opened.  An  in- 
traperitoneal rupture  should  be  sutured  and  the  peritoneal  cavity  cleansed  and 
drained.    As  a  rule  in  cxtrajjcritoneal  rupture,  drainage  is  all  that  can  be  done. 

Rupture  of  the  diaphragm  is  usually  on  the  left  side,  because  the  diaph- 
ragm is  weaker  at  this  point,  and  because  the  liver  is  on  the  right  side. 
Dyspnea,  intense  pain,  cough,  thirst,  and  hiccough  arc  mentioned  as  symp- 
toms. The  physical  signs  resemble  those  of  pneumothora.x.  A  tj-mpanitic 
note  over  the  chest,  due  to  the  prolapsed  gut  or  stomach,  amphoric  tinkling, 
and  sometimes  a  succussion  sound  are  present.  There  may  be  symptoms  of 
obstruction  if  the  stomach  or  bowel  is  strangulated.  The  diagnosis  is  very 
rarely  made  before  operation  or  death.  The  Ireatmenl  is  laparotomy  and 
suture  of  the  diaphragm.  In  old  cases  (diaphragmatic  hernia,  p.  590)  the 
transpleural  route  is  preferable,  owing  to  the  difficulty  of  reducing  the  gut, 
ligating  the  sac,  and  dosing  the  rent  in  the  diaphragm  from  below. 

Wounds  of  the  abdomen  may  be  penetrating  or  non -penetrating.  Non- 
penetrating woimds  are  treated  as  wounds  elsewhere,  care  being  taken  to  ap- 
proximate the  muscles,  if  such  have  been  divided,  in  order  to  guard  against 
hernia.  Penetrating  wounds,  including  those  produced  by  gunshots  and 
slabs,  are  readily  recognized  if  the  viscera  or  the  contents  of  the  viscera  escape 
through  the  wound.  The  symptoms  of  visceral  injury  are  the  same  as  those 
detailed  above  under  contusions  of  the  abdomen,  and  the  dangers  likewise 
are  similar.  The  treatment,  even  without  symptoms  of  visceral  injury,  is  im- 
mediate enlargement  of  the  wound,  in  order  to  explore  the  abdomen,  check 
hemorrhage,  .ind  close  such  visceral  perforations  as  may  be  found.  The 
abdomen  is  then  flushed  with  salt  solution,  and  closed  or  drained,  according 
to  the  amount  of  soiling  present.  If  the  omentum  protrudes  it  should  be 
ligated  and  removed,  while  coils  of  intestine  should  be  carefully  washed  with 
salt  solution  and  returned  to  the  cavity.  In  cases  in  which  there  is  doubt  as 
to  whether  or  not  a  wound  enters  the  peritoneal  cavity,  such  wound  should 
be  enlarged  and  the  diagnosis  positively  made,  being  prepared  at  the  same 
time  to  treat  any  visceral  injuries  that  may  be  found.  In  gunshot  wounds 
on  the  battle  field  an  exception  has  been  made  to  the  rule  of  immediate  ex- 
ploration, because  it  has  been  found  that  the  chances  of  recovery  are  somewhat 
better  without  than  with  operation  undertaken  in  the  absence  of  proper  facili- 
ties. Symptoms  of  internal  hemorrhage  or  of  injury  to  the  viscera,  under 
eveo  these  circumstances,  rc<juiR-  layjarotomy. 
Phantom  tiunot  of  the  abdomen  ^cncvaWj  occ\jrivcv\s^-«.«tvc»l  female* 
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It  is  due  to  either  a  localized  contraction  of  the  abdominal  muscles,  usually  a 
section  of  the  rectus,  or  a  tetanic  spasm  of  the  intestine.  The  swelling  may 
be  as  hard  as  bone,  but  as  a  rule  varies  in  consistency  on  different  examina- 
tions, and  disappears  under  anesthesia,  with  gurgling  if  it  be  intestinal.  The 
treatment  is  that  of  hysteria. 

THE  UMBILICUS. 

Inflammation  and  abscess  are  commonly  tire  result  of  uncleanliness,  especi- 
ally after  separation  of  the  cord,  or  in  corpulent  adults  in  whom  the  umbilicus 
is  deep.  Eczema  Ukewise  is  observed.  Tetanus  neonatorum  and  erysipelas 
may  be  caused  by  infection  of  the  umbilicus  soon  after  birth.  lienign  and 
maUgnant  tumors  may  occur  in  this  region,  but  are  rare.  Among  the  cysts 
may  be  mentioned  the  dermoid,  sebaceous,  vitelline  (developing  from  an  unob- 
litcrated  portion  of  the  vitelline  duct),  and  the  serous  (due  to  a  shutting  off  of 
an  empty  hernial  sac).  Urachal  cysts  too  may  present  at  the  umbilicus; 
they  are  caused  by  distention  of  an  unoblitcnited  portion  of  the  urachus, 
which  normally  extends  from  the  bladder  to  the  umbilicus.  They  are  pro- 
peritoneal,  median  in  situation,  sometimes  of  large  size,  and  may  open  both 
into  the  bladder  and  at  the  umbilicus.  The  treatment  of  cysts  is  excision. 
In  some  urachal  cysts  this  is  not  possible,  and  incision  and  drainage  are  all 
that  can  be  accomplished. 

Umbilical  fistulae  may  be  congenital  or  acquired.  Fecai  fistula  resulting 
from  non-closure  of  the  omphalo-mcsenlcric  duct  (Meckel's  diverticulum) 
arc  first  observed  after  the  umbilical  stump  has  separated.  The  mucous 
membrane  may  become  everted  and  form  a  red  tumor,  which  has  been  called 
a  polypus  or  adenoma  when  the  communication  with  the  intestine  has  become 
obliterated.  When  the  duct  is  wide  and  short  a  portion  of  the  intestine  may 
protrude  through  the  opening.  Fecal  fistulie  in  the  new  bom  have  been 
caused  also  by  including  within  the  ligature  which  surrounds  the  cord  a  small 
umbilical  hernia.  Acc[uired  fecal  iistulx  follow  conditions  like  strangulated 
hernia  and  tuberculous  peritonitb.  Urinary  fistula  are  caused  by  non-oblitera- 
tion of  the  urachus.  A  fistula  discharging  mucus  maybe  due  to  the  omphalo- 
mesenteric duct  or  the  urachus  which  has  become  closed  at  the  visceral  end. 
A  fistula  should  be  excised  and  the  opening  into  the  vbcus  closed.  Umbilical 
sinuses  art  the  result  of  abscesses,  and  require  incision  and  packing. 

Umbilical  hernia,  p.  587. 

THE  PERITONEUM,  OMENTUM  AND  RTESENTERY. 

Peritonitis,  or  inflammation  of  ilie  peritoneum,  is  \\;:a,c(.\c^\Vj 's.VN'Vi's.Vi'ajAsBX- 
ial  in  origin.    ]i  is  divided  primarily  into  the  acuVe  axvA  Okkj\vvc  Kwrasa. 


Acute  peritonitis  is  caused  by  jierforations  of  the  hollow  viscera,  wounds 
of  the  abdomen,  extension  of  inflammatory  processes  from  the  alnlominal  or- 
gans by  contiguity  or  continuity  (e.g.,  from  the  Fallopian  tubes),  and  by  in- 
fection through  the  blood  or  lymph.  Idiopathic  peritonitis  docs  not  exist; 
rheumatic  peritonitis  probably  seldom  or  never  occurs.  A  great  variety  of 
micro-organisms  have  been  cultivated  from  cases  of  peritonitis,  and  in  must 
instances  the  infection  is  a  mixed  one.  The  streptococcus  pyogenes  is  re- 
sponsible for  the  most  severe  forms;  the  staphylococcus  pyogenes  is  less  virulent. 
The  colon  bacillus  is  usually  found  in  cases  secondary  to  intestinal  lesions. 
The  diplocorcus  of  pneumonia  and  the  gonococcus  are  much  less  virulent 
in  this  situation  than  are  other  organisms.  Two  forms  of  acute  peritonitis 
are  described,  (i)  the  localized,  and  (2)  the  diffuse,  or  generalized. 

1.  Acute  localized  peritonitis  is  mcist  frequent  in  the  \-icinity  of  the 
Fallopian  tubes  and  apj)cndix.  The  peritoneum  becomes  congested,  loses  its 
luster,  and  exudes  a  scro-fibrinrms  material,  which  surrounds  the  affected  area, 
and  which  may  become  purulent,  forming  a  localized  abscess.  The  pus  may 
break  tlirough  the  barrier  of  adhesions  and  cause  a  generalized  peritonitis, 
or  it  may  break  into  one  of  the  hollow  viscera.  In  rare  cases  the  abscess  points 
externally,  and  in  a  few  instances  in  which  it  is  well  encapsulated,  the  pus  be- 
comes inspissated  or  even  calcareous.  The  fibrinous  material  which  glues 
adjacent  peritoneal  surfaces  together  may  be  absorbed,  or  become  organized 
into  fibrous  adhesions.  The  symptoms  are  localized  p«in,  tenderness,  and 
muscular  rigidity,  with  fever,  increase  in  the  pulse  rate,  vomiting,  and  consti- 
pation. Later  the  inflammator)'  mass  may  be  palpated,  giving  cither  a  ilull 
or  tympanitic  note  on  percussion.  When  near  the  surface,  redness  and 
edema  of  the  abdominal  wail  may  be  noted.  Unless  the  infection  is  well  en- 
capsulated, leukocytosis  is  present.  The  lre<ilment  is  given  under  the  con- 
ditions which  give  rise  to  the  localized  peritonitis,  as  it  varies  somewhat 
according  to  the  region  affected  and  the  cause,  thus  acute  pelvic  perit- 
onitis caused  by  the  gonococcus  is  usually  treated  sympforaatically  until 
quiescent,  while  localized  peritonitis  the  result  of  appendicitis  requires  early 
operation.  It  should  not  be  forgotten,  however,  that  a  diffuse  peritonitis 
alwa)-s  begins  as  a  more  or  less  localized  process,  and  that  in  many  instances 
it  may  be  prevented  by  prompt  and  efTicient  treatment  while  still  limited. 

2.  Acute  diffuse  or  generalized  peritonitis  is  generally  the  result  of  an 
extension  of  a  localized  peritonitis,  although  a  large  area  of  the  peritoneum 
may  be  flooded  with  infective  material  from  the  bursting  of  a  localised  ab- 
scess, or  the  perforation  of  a  hollow  viscus.  The  peritoneum  is  congested  and 
lusterless  and  in  fulgurant  cases  death  may  occur  from  toxemia  before  further 
changes  lake  place.    As  a  rule,  however,  there  is  some  semus  exudation,  an<l 
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fibrinous  patches  form  on  the  intestines.  At  a  later  period  the  exudate  be- 
comes purulent  and  occasionally  bloody. 

The  symptoms  at  the  onset  arc  those  of  localized  peritonitis,  or  when  a  large 
amount  of  infective  material  has  been  suddenly  diffused,  as  in  perforation,  there 
will  be  sudden  violent  pain,  profound  shock,  and  in  some  cases  death  within 
a  few  hours.  The  patient  usually  survives  the  shock,  however,  and  the  tem- 
perature ascends  to  and  then  above  normal,  and  finally  falls  to  subnormal  as 
death  approaches,  but  the  pulse  remains  quick,  and  becomes  hard  and  wiry 
owing  to  the  rise  in  blood  pressure,  though  in  the  final  stages  it  is  running  and 
compressible.  Chills  are  imcommon  except  in  puerperal  cases.  The  abdomen 
is  hard,  rigid,  and  tender,  and  later  tensely  distended  and  tympanitic,  with  an 
amelioration  in  the  pain.  Vomiting  is  an  early  and  persistent  symptom,  and 
in  the  final  stages  stercoraceous  material  is  regurgitated  without  effort. 
The  patient  lies  on  the  back  with  the  knees  drawn  up,  and  the  face  has  a  char- 
acteristic anxious  and  pinched  took.  Movable  dubiess  in  the  flanks  may 
sometimes  be  observed  when  the  effusion  is  great.  The  abdomen  is  motion- 
less, the  breathing  being  quick,  shallow,  and  entirely  thoracic.  Hiccough  is 
not  uncommon.  There  is  usually  obstinate  constipiation,  although  diarrhea 
may  be  present.  Leukocytosis  is  present  unless  the  infection  is  overwhelming. 
There  may  be  absence  of  liver  dulncss  in  cases  due  to  perforation  of  the  gastro- 
intestinal canal. 

The  treatment  is  always  operative  unless  the  patient  is  moribund.  Poul- 
tices or  ice  to  the  abdomen  may  make  the  patient  more  comfortable,  but  do 
not  influence  the  disease.  Purgation  is  conlraindicatcd  in  perforative  perit- 
onitis but  the  lower  bowel  may  be  emptied  by  an  enema.  Opium  theoret- 
ically discourages  diffusion  of  the  inflammation  by  quieting  peristalsis.  Un- 
less the  starling  point  of  the  inflammation  can  be  localized,  the  incision  should 
be  made  in  the  middle  line  below  the  umbiliois,  and  the  cause  of  the  perit- 
onitis, e.g..  a  gangrenous  appendix,  rapidly  removed.  The  peritoneal  cavity 
should  then  be  thoroughly  douched  with  hot  (115°  F.)  salt  solution  or  water 
by  means  of  a  large  rubber  tube  passed  to  various  parts  of  the  abdomen, 
especial  attention  being  given  to  each  kidney  pouch  and  the  pelvis,  and  the 
flow  continued  until  the  water  returns  clear.  A  tube  or  a  piece  of  gauze 
should  next  be  passed  into  the  lowest  portion  of  the  pelvis  for  drainage;  a 
separate  incision  may  be  made  in  each  loin  for  the  same  purpose.  The  patient 
may  then  be  put  in  the  semi-sitting  posture,  or  the  head  of  the  bed  raised 
two  or  three  feel  (Fowler's  position),  in  order  to  drain  the  fluids  into  the 
pelvis  an<l  away  fwm  the  diaphragm,  in  which  region  absorption  is  said  to  be 
most  active.  We  have  given  the  upright  i»JSture  a  trial  and  find  that  the  de- 
pressing effects  upon  the  heart  far  outweigh  the  theoretical  advantages  just 
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mentioned.  Large  quantities  of  water  should  be  given  by  rectum  by  means 
of  a  fountain  syringe,  tlie  reservoir  of  which  is  but  slightly  higher  tlian  the  rec- 
tum, so  that  the  water  shall  enter  no  faster  than  absorption  takes  place,  the 
patient  getting  perhaps  a  pint  or  two  in  the  course  of  an  hour  (Murphy). 
This  stimulates  the  heart  and  kidnej's.  eliminates  septic  material  which  has 
entered  the  circulation,  and  reverses  the  current  in  the  lymphatics  of  the  perit- 
oneum, making  that  membrane  a  secreting  instead  of  an  absorbing  one  (1* 
Conte).  No  food  is  given  by  mouth,  stimulants  are  freely  administered,  and 
an  early  movement  of  the  bowels  is  secured.  When  there  is  great  distention 
which  cannot  be  relieved  by  purgatives,  enemata,  or  the  rectal  tube,  an  artificial 
anus  may  be  established.  The  prognosis  will  deix-nd  upon  the  character  and 
extent  of  infection,  and  the  resistance  of  the  individual.  Clinically  the 
mortality  is  from  25  to  50  per  cent,  in  cases  which  are  in  fair  condition 
at  the  time  of  operation,  and  90  ]K;r  cent,  or  more  in  those  in  bad  condition. 
Some  surgeons  omit  irrigation,  others  drainage,  and  both  classes  claim  good 
results. 

Chronic  peritonitis  may  be  (i)  simple  or  (a)  tuberculous. 

t.  Simple  chronic  peritonitis  may  be  localized  or  diffuse.  It  generally 
follows  the  acute  form,  but  may  be  chronic  from  the  start.  The  peritoneum 
is  thickened,  and  the  adjacent  surfaces  fastened  together  by  more  or  less  firm 
adhesions.  Sacculated  effusions  are  sometimes  encountered.  Syphilis  is  said 
to  be  responsible  for  some  cases.  The  treatment  is  directed  to  the  cause 
Adhesions  may  be  separated  if  they  give  rise  to  symptoms,  e.g.,  pain  or  ob- 
struction. 

2  Tuberculous  peritonitis  may  be  primary,  but  is  usually  secondarj-  to 
disea.sc  in  a  distant  organ,  or  to  tuberculosis  of  some  other  abdominal  structure, 
particularly  the  lymph  glands  or  the  Fallopian  tubes.  It  is  more  common 
in  females,  and  is  rarely  seen  before  the  third  or  after  the  fiftieth  year.  Four 
forms  are  described:  (a)  The  h«mal^>genol^s  or  disseminaUd  miliiiry  form  is 
the  result  of  a  generalized  miliary  tuberculosis,  (b)  The  loaii  lymphogenous 
form  is  characterized  by  greyish  nodules  along  the  lymph  vessels,  with  ptrhajis 
patches  of  granulation  tissue,  and  is  usually  secondary  to  tuberculosis  of  the 
mesenteric  or  retroperitoneal  lymph  glands,  or  the  intestine,  particularly  the 
cecum,  (c)  The  exudative  or  ascitic  form  presents  itself  as  a  free 
or  sacculated  serous,  sero-fibrinous,  or  occasionally  purulent  exudate;  it  is 
sometimes  comjilicatcd  by  cirrhosis  of  the  liver,  (d)  The  fibrous  or  adhesive 
variety  is  characterized  by  a  slow  course  and  the  absence  of  6ui(l.  It  Ls  most 
common  in  children,  in  whom  it  may  cause  abscesses  which  find  their  way 
externally  and  produce  fistulie.  The  abdominal  organs  are  glued  together, 
and  grey  or  yellow  tubercles  are  found  among  the  adhesions.     Not  unusually 
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the  omentum  is  rolled  upon  itself  and  is  palpable  as  a  transverse  mass  in  the 
upper  part  of  the  abdomen. 

The  symptoms  of  tlic  acute  miliary  variety  may  resemble  those  of  acute 
appendicitis  or  other  acute  intraabdominal  condition,  or  the  general  symp- 
toms may  predominate  and  typhoid  fever  be  simulated.  Most  of  the  cases, 
however,  are  chronic.  Pain  and  tenderness  are  rarely  severe  and  may  be  en- 
tirely absent.  Dysuria  is  not  uncommon,  particularly  in  women.  The  diges- 
tion is  disturbed,  although  vomiting  is  rare,  and  diarrhea  is  absent  unless  there 
is  disease  in  the  intestine.  The  subcutaneous  abdominal  veins  are  gener- 
ally distended,  the  temperature  rises  one  or  two  degrees  in  the  evening,  and 
free  or  encapsulated  fluid  may  be  detected  in  the  peritoneal  cavity.  The  rolled 
up  omentum,  masses  of  adherent  intestine,  or  enlarged  lymph  glands  may  be 
found  on  palpation.  Symptoms  of  stenosis  of  the  intestine  may  be  present, 
and  there  is  a  gradual  loss  of  weight  and  perhaps  night  sweats.  The  liver 
and  spleen  are  often  enlarged,  and  tuberculosis  may  be  detected  in  distant  parts 
of  the  body. 

The  treatment  may  be  medical  or  surgical.  Medical  Ireatmenl  consists  in 
the  general  treatment  as  for  tuberculosis  elsewhere  and  local  applications  of 
green  soap,  mercurial  ointment,  iodin,  elastic  collodion,  or  guaiacol.  The 
X-rays  and  intraperitoneal  injections  of  a  weak  solution  of  iodin  also  have 
been  used.  Surgical  treatment  is  of  the  greatest  value  in  the  ascitic  form,  in 
which  laparotomy  is  followed  by  at  least  50  per  cent,  of  permanent  cures. 
All  that  is  needed  is  to  open  the  abdomen,  evacuate  the  fluid,  and  close  without 
drainage.  If  the  cause  of  the  disease,  e.g.,  a  tuberculous  appendix  or  Fallo- 
pian tube,  be  discovered,  this  may  be  removed.  Separation  of  adhesions  is 
not  infrequently  followed  by  fecal  fistulse.  The  reason  for  the  beneficial 
effect  of  a  simple  laparotomy  is  not  known.  It  has  been  supposed  that  the 
operation  causes  hyperemia  and  the  outpouring  of  an  antitoxic  serum.  If 
fluid  recollects,  it  may  be  aspirated  or  a  second  laparotomy  may  be  f)crformcd. 

Paracentesis  abdominis  is  performed  for  the  remo\-al  of  fluid  from  the 
peritoneal  cavity.  The  bladder  should  be  emptied,  and  a  spot  of  absolute  dul- 
ness  selected  in  the  median  line  below  the  umbilicus.  The  patient  sits  up,  and 
a  broad  flannel  binder  with  an  opening  in  front  is  passed  around  the  abdomen 
and  held  by  an  assistant  behind,  s<i  as  to  make  pressure  upon  the  abdomen. 
The  skin  is  then  sterilized,  a  small  incision  made  in  the  skin  with  a  scalpel, 
the  trocar  and  cannula  inserted,  and  the  trocar  withdrawn. 

Subphrenic  abscess,  or  abscess  just  beneath  the  diaphragm,  may  be  retro- 
or  intraperitoneal.  Among  the  most  important  causes  are  wounds,  ulcer  of  the 
stomach  or  duodenum,  and  infection  from  suppurative  disease  of  the  appendix, 
biliary  apimralus,  intestine,  spleen,  pancreas,  kidney,  ribs,  vertebra;,  or  pleura. 
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In  many  cases  the  abscess  contains  gas,  owing  ta  the  presence  of  the  colon 
bacillus,  or  to  perforation  of  the  gastro-intestinal  canal.  It  may  cause  empyema 
by  breaking  into  the  pleural  cavity,  or  by  extension  of  the  infection  along  the 
lymphatics  through  the  diaphragm  without  perforation.  It  may  empty  itself 
also  into  the  lung,  the  general  peritoneal  cavity,  the  stomach,  or  the  intestines, 
or  in  rare  instances  it  may  open  externally-  The  symptoms  are  pain  in  the 
upper  abdomen,  rigidity  of  the  muscles,  and  |>crhaps  swelling.  The  mass  may 
be  dull  or  tympanitic  on  percussion.  In  the  latter  instance  the  tympany  varies 
with  the  position  of  the  patient.  The  diaphragm  is  pushed  up,  and  according 
to  the  situation  of  the  abscess,  the  liver,  the  stomach,  or  the  spleen  is  de- 
pressed. The  constitutional  .symptoms  of  sepsis  are,  of  course,  present.  Basat^ 
empyema  may  resemble  subphrenic  abscess  and,  indeed,  may  be  associated 
with  it.  In  empyema  the  pulmonary  symptoms  arc  more  marked,  the  upper 
level  of  the  fluid  is  concave  instead  of  convex,  and  the  heart  is  pushed  to  one 
side  rather  than  upwards. 

The  treatment  is  evacuation,  preceded,  in  doubtful  cases,  by  exploratory 
ptuictiire.  According  to  the  situation  of  the  abscess,  the  incision  will  be  made 
in  the  epigastrium,  the  hypochondrium,  the  loin,  or  through  the  diaphragm, 
after  resecting  the  ninth  or  tenth  rib. 

The  omentum  has  been  called  "the  policeman  of  the  abdomen,"  because 
of  its  lendenc)'  to  adhere  to  and  surround  diseased  processes  and  prevent 
their  dilTusion;  it,  therefore,  participates  in  diseases  common  to  the  [>eriioncum. 

Volvulus  of  the  omentum  in  most  instances  is  caused  by  forcible  taxis  of 
an  epiplocele,  although  it  may  occur  without  the  presence  of  a  hernia.  The 
omentum  becomes  gangrenous,  and  the  patient  is  usually  operated  ufwn  with 
the  idea  that  he  has  a  strangulated  hernia  or  appendicitis.  A  doughy  abdom- 
inal tumor  coming  on  after  attempts  to  reduce  a  hernia  should  make  one  sus- 
picious of  an  omental  torsion.     The  involved  jjortion  should  be  excised. 

Ttimors  of  the  omentum  and  mesentery  are  uncommon,  and  are  gener- 
ally sarcomatous  in  nature,  although  benign  tumors  and  secondary  carcinoma 
may  occur.  Free  fatty  tumors  in  the  peritoneal  cavity  represent  lipomata 
of  the  omentum  or  epiploic  ap]x:ndages,  the  pedicle  of  which  has  broken.  The 
rolled  up  tuberculous  omentum  has  already  been  described.  C>-sts  of  the 
omentum  and  mesentcr)'  also  are  rare,  and  are  frequently  caused  by  the  echi- 
nococcus  or  by  cystic  degeneration  of  malignant  disease.  In  the  mesentery 
serous,  sanguineous,  chylous  (Fig.  344).  and  dermoid  cysts  have  been  described. 
These  tumors  and  cysts  are  freely  movable,  surrounded  by  lymjiany  on  all 
sides,  and  are  not  connected  with  the  j)clvis.  The  treatment  is  extirpation; 
when  this  is  imjxissiblc  with  cysts,  they  may  be  opened  and  stitched  to  the 
abdominal  wall. 
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Retroperitoneal  tumors,  excluding  those  originaiiiig  in  the  pancreas,  are 
usually  sarcomata,  lipomata,  or  dermoids.  Secondary  tumors  of  the  lymph 
glands,  and  chronic  abscesses,  most  frequently  originating  in  a  tuberculous 
spondylitis  or  lymphadenitis,  also  are  observed.  The  tumor  is  behind  the 
stomach  and  intestines,  as  is  shown  by  its  immobility  and  the  presence  of 
tympany.  The  possibility  of  aneur)'sm  should  not  be  forgotten.  Retroper- 
itoneal tumors  may,  in  favorable  cases,  be  extirpated  from  the  front,  thus  going 
through  the  anterior  and  posterior  parietal  peritoneum,  but,  in  most  instances, 
the  growth  is  inoperable  when  sufficiently  large  to  be  detectc<l.  .-Vbscesses  may 
be  drained  extrapcritoneally,  by  an 
incision  in  the  loin  or  above  Poupart's 
ligament. 

Thrombosis  of  the  mesenteric 
veins  and  embolism  of  the  mesen- 
teric arteries  cause  gangrene  of  that 
portion  of  the  intestine  supplied  by  the 
vessel  involved.  Embolism  is  frequently 
the  result  of  cardiac  disease,  and  is 
sometimes  associated  with  the  presence 
of  emboli  in  other  portions  of  the  body. 
Thrombosis  is  caused  by  acute  or 
chronic  phlebitis,  the  result  of  infection 
from  the  intestine  or  other  organ.  The 
symptoms  are  sudden  intense  pain, 
bloody  diarrhea  in  half  the  cases,  vom- 
iting,   subnormal    lemix-raturc,    rapid 

pulse,  mcteorism,  and  abdominal  rigidity.  The  treatment  is  resection  of 
the  gangrenous  intestine,  if  the  process  be  sufficiently  limited.  If  the  superior 
mcaenlcric  artery  is  occluded  near  its  origin,  the  entire  small  intestine,  with  the 
aacendingand  transverse  colon,  will  be  gangrenous  and  no  treatment  applicable. 

THE  STOMACH. 

Rupture  of  the  stomach  (p.  514). 

Foreign  bodies  which  are  swallowed  may  give  no  trouble,  and  finally  he 
expelled  through  the  anus.  Balls  of  hair,  etc.,  which  have  formed  as  the  result 
of  the  habit  of  swallowing  small  particles  of  such  material,  may  reach  a  great 
sire  and  be  mistaken  for  a  neopla.sm.  In  these  cases,  or  in  case  a  small  foreign 
l)ody  lodges  and  gives  rise  to  trouble,  gastrotomy  may  be  performed  and  the 
offending  material  removed.  Tlie  X-niy  will  often  be  of  v«.W  fet  'K'\a.ie«fiJi«. 
purposes. 


Fig.  J44-  — Cyst  of  mtsenlcry,  probalily 
cliyloua.    <  Polyclinic  Hospital.) 
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Peptic  ulcer  of  the  stomach  is  due  to  autodigpstion  of  the  gastric  wall  as 
the  result  of  excessively  acid  gastric  juice  (hyperchlnrhydria),  the  resistance 
of  the  mucous  membrane  often  being  lowered  by  anemia.  The  disease  is 
common  in  both  sc.xes.  but  is  most  frequent  in  young  females.  The  ulcer  may 
be  solitary,  but  frequently  there  are  multiple  ulcers,  which  may  involve  not  only 
the  stomach,  but  also  the  duodenum  and  occasionally  the  lower  end  of  the 
esophagus.  The  posterior  wall  of  the  pyloric  region  near  the  lesser  curvat- 
ure is  the  favorite  site.  In  the  early  stages  (acute  ulcer)  the  ulcer  is  round, 
smooth,  and  funnel-shaped,  with  the  base  towards  the  cavity  of  the  stom- 
ach. Chronic  ulcers  may  be  large  and  irregular.  The  ulcer  may  perforate 
or  it  may  heal.  Symptoms  may  be  entirely  absent.  In  a  tvpical  case  there 
are  flatulence,  acid  eructations,  and  pain  and  tenderness  in  the  region  of  the 
ulcer,  often  passing  to  the  back  and  relieved  by  vomiting,  which  occurs  a  var- 
iable time  after  taking  food,  according  to  the  situation  of  the  ulcer.  Hemat- 
cmesis  exists  in  less  than  half  the  cases,  the  quantity  of  blood  varj'ing  from  a 
few  drops  to  a  pint  or  more.  In  chronic  cases  a  tumor  may  sometimes  be  fell. 
Examination  of  the  stomach  contents  shows  an  excess  of  HCl.  Emaciation  is 
induced  in  those  cases  with  persistent  vomiting.  Among  the  compUcations  and 
sequelie  are  perforation  (general  peritonitis,  subphrenic  abscess,  etc.),  grave 
hematemesis,  stenosis  of  the  pylorus  or  cardiac  orifice  (spasmodic  or  cicatri- 
cial), hour-glass  stomach,  perigastric  adhesions,  and  carcinoma. 

The  treatment  of  acute  ulcer  is  entirely  medical.  Chronic  ulcer  should  be 
treated  by  gastroenterostomy  if  marked  improvement  or  recovery  docs  not 
occur  after  three  months  of  medical  treatment.  The  mortality  of  chronic 
ulcer  treated  medically  is  25  per  a-nt.  (Robson),  the  mortality  of  gastroenter- 
ostomy for  this  condition  is  from  5  to  10  per  cent.  As  to  the  late  results. 
Robson  in  ninety -seven  cases  had  eighty-nine  cures,  four  secondary  cancers, 
two  recurrences,  one  unimproved,  and  one  death  from  asthenia.  Gastro- 
enterostomy drains  the  stomach  and  ])uts  the  ulcer  at  rest.  Excision  of  the 
ulcer,  followed  by  gastroenterostomy,  should  be  practiced  if  the  induration  be 
such  as  to  give  rise  to  a  suspicion  of  cancer  A  few  surgeons  j)ractice  pylor- 
oplasty in  chronic  cases. 

Perforation  of  the  ulcer  occurs  in  about  10  per  cent,  of  the  cases,  and  is 
much  more  frequent  on  the  anterior  than  the  posterior  wall,  owing  to  the 
formation  of  protecting  adhesions  to  the  pancreas  in  the  latter  situation. 
The  symptoms  vary  in  intensity  according  to  whether  the  perforation  is 
acule  (no  adhesions,  wide  difl'usion  of  stomach  contents  through  peritoneal 
cavity),  subacute  (minute  opening  and  gradual  leakage),  or  chronic  (protecting 
adlicsions  and  localized  peritonitis).  Acute  perjoralicm  is  announced  by  sud- 
den violent  pain  in  tlie  epigastrium,  which  often  radiates  to  the  back,  up  to 
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the  left  shoulder,  and  down  into  the  right  iliac  fossa.  There  are  great  tender- 
ness, marked  rigidity  of  the  abdominal  muscles,  and  shock  of  varying  severity. 
There  may  be  absence  of  liver  dulness  and  movable  dulness  in  the  flanks. 
In  about  half  the  cases  the  stomach  contents  are  vomited,  but  rarely  is  there 
any  blood.  In  some  cases  there  is  no  previous  history  of  indigestion.  There 
may  be  a  leukocytosis. 

The  treatment  is  immediate  abdominal  section,  auiy  existing  shock  being 
combated  while  the  preparations  for  operation  are  under  way.  The  incision 
is  made  in  the  middle  line  above  the  umbihcus,  the  perforation  closed  by  a 
double  row  of  Lambert's  sutures  of  silk  without  excising  the  ulcer,  the  abdom- 
inal cavity  cleansed  with  salt  solution,  and  a  gauze  drain  passed  down  to  the 
vicinity  of  the  perforation.  If  there  is  a  generalized  peritonitis,  a  second  in- 
cision should  be  made  above  the  pubes  and  the  pelvis  drained.  In  cases  in 
which  suture  is  impossible,  the  opening  may  be  closed  by  the  omentum,  a 
loop  of  intestine,  or  gauze  packing.  The  possibility  of  a  second  perforation 
should  never  be  forgotten.  Some  surgeons  perform  gastroenterostomy  at  the 
time  llic  pcrforalion  is  closed,  a  practice  which  must  necessarily  inaeasc  the 
mortah'ty.  which,  at  present,  is  between  40  and  50  per  cent. 

Hematemesis,  or  gaslrorrhagia,  becomes  a  complication  of  ulcer  of  the 
stomach  when  it  is  persistent  or  grave.  It  may  occur  at  any  time  during  the 
progress  of  the  ulceration,  and  is  the  chusl-  nf  death  in  from  3  to  j  per  cent,  of 
all  cases  (\Velch).  In  the  acute  jonn  the  patient  vomits  a  large  quantity  of 
blood,  sometimes  a  quart  or  more,  and  may  never  have  another  hemorrhage, 
or  the  hematemesis  may  be  repeated  at  intervals  of  several  days  or  longer. 
Death  from  one  hemorrhage  is  not  common,  but  such  may  take  place,  even 
without  the  vomiting  of  blood,  when  a  large  artery  is  opened.  The  chronic 
jorm  consists  in  repeated  small  hemorrhages.  The  diagnosis  involves  a  dif- 
ferentiation from  hemoptysis,  and  conditions,  like  epislaxis,  in  which  the  blood 
has  been  swallowed  and  subsequently  vomited.  In  htmoptysis  the  blood  is 
frothy,  bright  red,  and  alkalin  instead  of  acid;  it  follows  coughing,  and  the 
physical  signs  of  phthisis  are  present.  An  examination  of  the  nose  and  throat 
will  usually  reveal  a  lesion  if  the  blood  has  been  swallowed.  Besides  ulcer, 
hematemesis  may  be  caused  by  a  Uttking  aneurysm,  rupture  of  varices  of  the 
stomach  or  esophagus  due  to  obstruction  of  the  portal  circulation  (e.g.,  in 
aflfections  of  the  heart,  spleen,  pancreas,  and  liver,  particularly  atrophic  cir- 
rhosis), cancer  of  the  stomach  or  other  tumor,  ingestion  of  caustics,  "hemor- 
rhagic erosion"  (e.g..  in  uremia,  phthisis,  chronic  alcoholism,  yellow  fever, 
scorbutus,  and  leukemia),  post-operalive  hematemesis,  supposed  to  be  of  infec- 
tious origin  and  fnljnws  abdominal  ofierations.  neuropathic  hematemesis,  and 
vicarious  menstruation.     For  clinical  purposes  it  may  be  said  tliat  a  gastric 


S>8 


ABDOMEN. 


hemorrhage  occurring  in  those  in  perfect  health,  or  in  those  who  complain  of 
dysfiepsia,  is  due  to  an  ulcer. 

The  treatment  of  a  first  attack  of  acute  hemorrhage  is  medical,  i.e.,  absolute 
rest,  no  food  by  stomacli,  ice  to  the  epigastrium,  the  subcutaneous  administra- 
tion of  ergotin,  and  adrenalin  by  mouth.  The  administration  of  chlorid  of 
cilcium.  one  to  two  grams  per  rectimi.  and  the  subcutaneous  administration 
of  gelatin  also  have  been  recommended.  With  this  treatment  the  hemor- 
rhage will  cease  in  93  per  cent,  of  the  cases,  operation  under  the  same  cir- 
cumstances bos  a  mortality  of  37  per  cent.  Should  the  hemorrhage  be  re- 
peated once,  or  at  most  twice,  operation  may  be  undertaken,  but  is  often  unsat- 
isfactor)',  as  the  bleeding  pf)int  may  not  be  found,  or.  if  found,  the  control 
of  hemorrhage  may  be  difficult  or  imixissible.  The  stomach  is  exposed  by  a 
median  incision  and  the  exterior  examined  for  evidences  of  the  ulcer  (adhe- 
sions, scar,  thinning  of  tlie  coats);  if  such  is  not  found,  the  stomach  is  opened, 
emptied,  everted,  and  the  mucous  membrane  carefully  examined.  The  bleed- 
ing point  is  ligaled,  sutured,  or  cauterized;  or  the  ulcer  is  Ugated  en  masse 
or  excised  (partial  gastrectomy  or  pylorectomy).  If  the  bleeding  point  cannot 
be  found,  if  there  is  a  general  oozing,  or  if  there  is  pyloric  stenosis,  a  gastroen- 
terostomy should  be  performed.  Chronic  htmorrliage  is  treated  by  gastroen- 
terostomy. 

Perigastric  adhesions  maybe  caused  by  ulcer  of  the  stomach  or  duodenum, 
by  trauma,  by  inflammatory  affections  of  the  biliary  apparatus,  pancreas, 
spleen,  or  intestine,  and  by  tuberculous  peritonitis.  The  symptoms  are  those 
of  stenosis  of  the  pylorus,  or  indigestion,  with  pain,  particularly  when  the  organ 
is  distended.  The  adhesions  may  be  separated  (gastrolysis),  and  the  raw  sur- 
faces covered  with  the  omentum  to  prevent  recurrence.  There  is  danger  of 
tearing  the  stomach  or  ojjening  a  latent  perforation.  If  the  pylorus  be  con- 
stricted or  an  ulcer  be  present,  the  operation  should  be  completed  by  a  gas- 
troenterostomy. 

Stenosis  of  the  pylorus  may  be  congenital  or  acquirc<l.  extrinsic  or  intrinsic. 
The  extrinsic  causes  arc  perigastric  adhesions,  kinking  of  the  pylorus  as  the 
result  of  prolapse  of  the  stomach,  and  compression  by  aneurysm,  tumors,  cysts, 
or  inflammatory  affections  of  the  kidney,  liver,  pancreas,  gall-bladder,  or  lymph 
glands.  The  intrinsic  causes  are  pylorrjspasm  (due  to  ulcer  or  hyperchlor- 
hydria),  cicatricial  contraction  (ulcer,  tuberculosis,  syphilis,  caustics),  tumors, 
and  foreign  bodies.  The  symptoms  are  those  of  dilatation  of  the  stomach 
(q.v.),  plus  in  some  cases  the  detection  of  a  tumor  at  the  pylorus.  The  treat- 
matt  of  the  extrinsic  cases  is  removal  of  ihe  cause,  or.  if  such  be  imfxvssiblc. 
gastroenterostomy.  Cicatricial  stenosis  and  pylorospasm  (Reichmann's  dis- 
ease)  are  best  treated  by  gastrocnteroslomy.    D\^\.a\  Mvd  instrumental  diluta- 
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lion  of  the  pylonis.  after  gastrotomy.  have  been  abandoned,  but  pyloroplasty 
is  still  employed  by  a  few  surgeons.  Pylorectomy  is  indicated  in  malignant 
cases,  or  when  there  is  a  suspicion  of  malignancy.  J 

Stenosis  of  the  cardiac  orifice  (see  stricture  of  the  esophagus).  ^ 

Bilocular  stomach  (hour-glass  stomach)  may  be  congenital,  but  is  usually 
due  to  cicatricial  contraction  of  a  healing  ulcer;  it  may  be  caused  also  by  peri- 
gastric adhesions  and  cancer.  The  symptoms,  when  the  constriction  is  small, 
are  the  same  as  those  of  dilatation  of  the  stomach,  the  cardiac  pouch  being 
dilated  owing  to  interference  with  the  onward  passage  of  food.  Occasionally 
the  sulcus  may  be  seen  or  felt  through  the  abdominal  wall,  and  an  X-ray  pic- 
lure  taken  after  the  ingestion  of  bismuth  will  show  the  outlines  of  the  stomach, 
or  at  least  the  cardiac  pouch.  If  the  cardiac  pouch  is  filled  with  fluid,  a  swell- 
ing on  Ihe  left  side  of  the  abdomen  may  be  seen,  which  gradually  passes  to 
the  right  side,  f)crhaps  with  an  audible  gurgle,  as  the  fluid  passes  through  the 
constriction.  In  some  cases  fluid  injected  into  the  stomach  can  only  partly  be 
recovered,  although  a  splashing  sounil  pcrsi.sts,  and  after  a  time  a  large  quantity 
of  semi-digested  food  may  be  returned  tlirough  the  tube.  The  diagnosis  is 
usually  made  after  cxplorator)'  laparotomy,  and  one  must  be  careful  to  examine 
the  whole  stomach,  otherwise  a  constriction  near  the  cardiac  orifice  will  be 
missed.  The  Inatment  is  resection  of  the  stricture  (Fig.  345).  if  it  be  in  the 
middle  of  the  stomach  and  the  pylorus  be  patent,  or  in  similar  cases  a 
gajstrogastrostomy  (anastomosis  between  the  two  passages — Fig.  346)  or  gas- 
troplasty (similar  to  pyloroplasty — Figs.  347,  348)  may  be  performed.  Gas- 
troenterostomy (Fig.  349)  is  indicated  when  the  cardiac  pouch  is  large  or  the 
pylorus  closed.  If  the  pyloric  pouch  also  is  large,  a  double  gastroenterostomy 
(Fig.  350)  should  be  fK-rformed. 

Dilatation  of  the  stomach  (gastrectasia)  may  be  acute  or  chronic.  Acute 
dilatation  of  the  stomach  is  a  sudden  paralytic  distention  of  uncertain  origin. 
It  may  follow  the  ingestion  of  enormous  fjuantitics  of  food  or  drink,  and  occa- 
sionally arises  after  laparotomy,  particularly  in  the  upper  abdomen.  The 
symptoms  are  [>ain,  vomiting,  and  distention  of  the  abdomen,  the  last  causing 
interference  with  the  heart  and  lungs  and  in  many  cases  leading  to  death. 
The  treatment  is  gastric  lavage  and  the  general  measures  for  shock. 

Chronic  dilatation  is  usually  the  result  of  pyloric  stenosis,  but  may  be 
caused  also  by  overeating,  chronic  gastritis,  and  general  malnutrition  (atonic 
diialation).  The  symptoms  are  dyspe[isia,  often  hunger  and  thirst,  and  vomit- 
ing at  intcn-als  of  large  quantities  of  decomposing  food,  some  of  which  has  lain 
in  the  stomach  for  several  days.  The  patient  emaciates,  passes  small  quantities 
of  urine,  is  constipated,  an<l  may  have  attacks  of  tclanv.  da-mvcvaMvOTv  o\ "^t 
stomach  contents  rr\eals  iJic  s.irrin.i  vcnlricviU  a.t\(\  vuMv^  o\!s\t\  ViVk.c\E.\\!v.\  '<fe.t 
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amount  of  hydrochloric  and  lactic  acids  will  depend  upon  the  cause  of  the 
dilatation.  The  stomach  is  prolapsed  to  below  the  umbilicus,  and  is  often  visi- 
ble through  the  abdominal  wall.  Peristalsis  passing  from  left  to  right  likewise 
may  be  seen  at  times.  On  palpation  the  cushion-Uke  resistance  of  the  stomach 
may  be  felt  and  often  a  splashing  sound  elicited.  In  some  cases  a  tumor  may 
be  detected  in  the  pyloric  region.  The  sire  of  the  stomach  is  determined  by 
percussion,  after  filling  the  stomach  with  air  or  water,  or  by  measuring  the 
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ility  of  fluid  which  the  stomach  will  bold.  If  the  patient  takes  lo  grains 
of  salol,  which  is  decomposed  and  absorbed  in  the  intestine  only,  salicylic  acid 
may  not  apjjear  in  the  urine  for  many  hours;  normally  it  should  be  detected 
within  one  hour.  The  absorptive  power  of  the  stomach  is  determined  by 
^vin;;  several  grains  of  potassium  iodid  and  testing  the  saliva  for  iodin,  which 
should  be  found  normally  in  from  ten  lo  feUeen  minutes. 
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The  treatment  in  atonic  cases  is  medical,  i.e.,  lavage,  regulation  of  the  diet, 
electricity,  etc.  If  medical  treatment  fails,  gastroplication  may  be  perfonned. 
In  those  cases  depending  upon  obstruction  to  the  outlet  of  the  stomach;  the 
treatment  will  be  that  of  pyloric  stenosis. 

Gastroptosis,  or  prolapse  of  the  stomach,  is  usually  secondary  to  gastric 
dilatation,  when  the  symptoms  and  treatment  will  be  those  of  gastrectasia. 
It  forms  part  also  of  the  general  visceral  ptosis  called  Glenard's  disease. 
Primary  oressettliai  gastroptosis  is  probably  very  rare,  and  is  constantly  linked 
with  dilatation,  from  kinking  of  the  pylorus,  or  from  pylorospasra  the  result 
of  hyperacidity.  The  symptoms  are  therefore  usually  those  of  chronic  indi- 
gestion and  gastric  stasis.  The  position  of  the  stomach  may  be  determined  by 
percussion,  after  filling  the  stomach  with  air  or  water,  or  by  the  X-ray  after 
the  ingestion  of  an  emulsion  of  bismuth.  The  treatment  of  the  essential  form 
is  gastroenterostomy,  with  or  without  gastropexy. 

Carcinoma  of  the  stomach  is  very  frequent,  although  sarcoma  and  inno- 
cent tumors  are  rare.  Carcinoma  may  involve  any  portion  of  the  stomach, 
but  most  often  affects  the  pylorus  (60  per  cent.),  often  starting  from  an  old 
ulcer.  It  is  more  frequent  in  the  male,  and  is  unusual  before  the  fortieth 
year.  It  may  be  of  any  variety,  but  is  usually  scirrhous  in  nature.  It  always 
begins  in  the  mucous  membrane,  infiltrates  the  remaining  coats  of  the  stomach, 
and  finally  invades  the  summnding  organs,  particularly  the  liver  and  pancreas. 
Perforation  of  the  stomach  occasionally  occurs.  The  lymphatic  glands, 
particularly  those  along  the  lesser  curvature,  are  invaded  at  an  early  period, 
and  distant  metastases  also  may  occur.  The  "leather  bottle  stomach"  is  a 
diffuse  carcinomatous  infiltration  of  the  whole  organ.  The  disease  is  fatal 
in  from  a  few  months  to  two  yean  or  longer,  according  to  the  nature  and  sit- 
uation of  the  growth. 

1'he  symptoms  at  first  are  those  of  chronic  gastritis  or  nervous  dyspepsia, 
i.e..  interference  with  the  apjictite,  thirst,  a  sense  of  fulness,  eructations, 
nausea,  vomiting,  and  usually  consti]xition.  If  in  spite  of  careful  medical 
treatment,  symptoms  of  this  character  persist  for  a  month  or  longer,  and  are 
associated  with  a  progressive  loss  of  weight,  in  a  patient  past  forty,  one  should 
always  suspect  carcinoma,  and  advise  an  exploratory  incision,  which  is  the 
mtj.st  reliable  diagnostic  measure.  This  is  the  time  for  successful  surgical 
treatment.  Among  the  later  symptoms  are  coffee-ground  vomit  (decomposed 
blood),  cachexia,  enlargement  of  the  lymph  glands  at  the  base  of  the  neck 
(rare),  palpable  tumor  (absent  in  40  per  cent.),  ascites,  distention  of  the  super- 
ficial abdominal  veins,  swelling  of  the  legs,  and  jaundice  owing  to  involvement 
of  the  common  bile  duct.  Pain  in  the  epigastrium  ai\A  WcV.  rcva.'j  \«.  «xv  fMfv^ 
symptom,  but  is  sometimes  absent  in  even  the  \a\.ei  sX.a.g,ea-,  \\.  'KWj\x:.''K\cKaaR^ 
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or  relieved  by  food.  The  laboratory  methods  of  diagnosis  are  unreliable 
in  the  early  stages,  and  are  of  the  greatest  value  only  when  the  growth  is  inop- 
erable. At  this  time  examination  of  the  gastric  contents  shows  an  absence 
of  free  hydrochloric  acid  and  an  increase  in  the  amount  of  lactic  acid,  both 
of  which  conditions  may  be  found  in  other  gastric  diseases.  Microscopic 
examination  of  the  stomach  contents  may  show  small  portions  of  the  neoplasm 
and  the  Oppler-Boas  bacilli.  The  motor  and  absorptive  powers  of  the  stomach 
are  lessened.  Blood  examination  shows  a  reduction  in  the  hemoglobin  and 
an  absence  of  the  digestive  leukocytosis.  Finally  may  be  mentioned  the 
possibility  of  making  a  diagnosis  by  the  esophagoscopc,  introduced  into  the 
stomach;  by  transillumination  with  an  intragastric  lamp,  showing  a  tumor 
on  the  anterior  wall;  and  by  the  X-rays.  The  situation  of  the  growth  has 
a  marked  influence  on  the  symptoms.  When  the  cardiac  orifice  is  involved, 
the  symptoms  arc  identical  with  those  of  stricture  of  the  esophagus,  and  a 
tumor  cannot  be  felt.  When  the  growth  is  at  the  pylorus,  the  symptoms  are 
those  of  dilatation  of  the  stomach,  and  the  tumor  is  more  apt  to  be  palpated. 
When  neither  orifice  is  involved,  vomiting  may  be  absent,  and  a  tumor  may 
or  may  not  l>c  fell,  according  to  its  size  and  situation. 

The  treatment  is  exploratory  incision,  and  if  possible,  removal  of  the 
growth  by  partial  or  complete  gastrectomy,  according  to  the  situation  and 
extent  of  the  growth.  Kocher  claims  8  per  cent,  of  permanent  cures  from  op- 
eration. If  the  cardiac  orifice  is  involved,  gastrostomy  will  be  indicated  for 
the  purposes  of  feeding.  In  inoperable  cancer  of  the  pjlonis  gastroenter- 
ostomy may  be  performed,  in  order  to  allow  the  passage  of  food  into  the  bowel. 
When  the  entire  stomach  is  hopelessly  invaded,  the  only  possible  measure 
which  promises  relief  is  jejunostomy.  or  the  making  of  an  artificial  opening 
into  the  jejunum  in  order  to  feed  the  patient. 
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OPERATIONS  ON  THE  STOMACH. 


Gastric  lavage  is  rwjulrcd  in  cases  of  poisoning,  as  a  ])rcliminary  to  opera- 
lions  on  the  stomach,  and  as  a  therapeutic  measure  in  many  gastric  diseases, 
particularly  dilatation.  The  stomach  lube  is  lubricated  with  glycerin,  guided 
over  the  epiglottis  by  the  forefinger,  and  pushed  into  the  stomach  while  the 
patient  makes  efforts  at  swallowing.  Water  or  other  fluid  is  then  poured  into 
the  funnel  end  of  the  tube  until  tlie  requisite  amount  has  been  introduced, 
when  it  is  carried  to  a  lower  level  than  the  stomach  while  still  full  of  liquid, 
thus  syphoning  ofl  the  contents  of  the  stomach.  The  washing  may  be  con 
tinuc(i  until  the  stomach  is  clean. 
Gaslrotomy,  or  incision  into  the  stomach,  ma^  \ic  ^tCotmed  for  exploratory- 
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^^^urposes,  for  gastric  hemorrhage,  for  the  removal  of  foreign  bodies  from  the 
esophagus  or  stomach,  and  for  the  dilatation  of  stricture  of  cither  orifice  of  llie 
stomach.  A  median  abdominal  incision  is  made,  and  the  stomach  drawn 
into  the  wound,  isolated  with  gauze,  and  incised  at  the  desired  point.  The 
wound  is  sutured  with  catgut,  passing  through  all  the  coats,  and  over  this  is 
placed  a  layer  of  Lembert  sutures  of  silk.  The  operative  field  is  then 
cleansed  with  salt  solution,  and  the  abdomen  closed  without  drainage.  The 
patient  begins  to  take  water  after  the  vomiting  has  ceased,  and,  solid  food 
at  the  end  of  two  or  three  weeks. 

Gastrostomy,  or  the  making  of  a  ficrmanent  opening  into  the  stomach,  is 
performed  for  the  purpose  of  feeding  a  patient  with  inoperable  stricture  of  the 
esophagus.  The  surgeon  aims  to  make  an  opening  which  will  permit 
feeding  and  prevent  the  external  leakage  of  the  gastric  contents.  The  o(»n- 
ing  should  always  be  as  near  the  cardiac  orifice  as  possible.  Hartmann 
and  others  make  a  vertical  incision  through  the  outer  border  of  the  left  rectus, 
retract  the  inner  jwrlion  of  the  muscle  towards  the  right,  and  open  the  pos- 
terior sheath  and  [x:ritoneum  near  the  middle  line.  A  Cone  of  the  stomach 
is  pulled  through  the  wound,  and  sutured  to  the  parietal  peritoneum  and  the 
skin.  The  apcjc  of  the  cone  is  o|x;ned,  ami  the  patient  fed  with  a  rubber 
tube. 

Frank's  operation  is  recommended  when  the  stomach  is  not  too  small; 
a  two  inch  incision  is  made  below  and  parallel  with  the  left  costal  margin,  then 

I  a  cone  of  the  stomach  is  drawn  through  this  incision,  and  passed  upwards 
under  the  skin  to  a  second  incision,  alxiut  one  inch  in  length,  situated  over 
the  costal  margin.  The  stomach  is  sutured  to  the  muscles  of  the  first  incision, 
and  to  the  skin  of  the  second  incision,  where  it  is  opened  and  a  tube  inserted. 
In  Witzel's  operation  the  abdomen  is  opened  through  the  left  rectus,  a 
catheter  [xissed  into  the  stomach  through  a  small  opening  and  there  sutured 
with  catgut,  and  a  canal  formed  about  the  tube  by  suturing  the  walls  of  the 
stomach  over  it  with  Lembert  sutures  (I-'ig.  351).  The  outer  opening  of  the 
canal  is  sutured  to  the  parietal  peritoneum  and  the  abdomen  dosed.  The 
Stamm-Kader  operation  is  shown  in  Fig.  35a. 
Gastroplication  consists  in  lessening  the  size  of  the  stomach  by  the  intro- 

I       duclion  of  inversion  sutures  into  its  anterior  wall.     It  is  doubtful  if  this  opcra- 

I       tion  should  ever  be  employed. 

Gastropexy  also  is  of  doubtful  value.    The  stonwch  has  been  sutured 

L      to  the  anterior  abdominal  wall  and  to  the  liver.    Beyea  shortens  the  gastro- 

I       he|)atic  and  gaslrr)phrenic  ligaments  by  the  introduction  of  reefing  sutures. 
Gastrectomy  may  be  partial  or  complete.    P«iT\.\a.\  ^\s>Vttc\^otK^  >&  \«^- 

,      formed  lor  ular  or  for  /ixalized  tumors  ot  t\AC  stoTs\Ac\\ >n?^\.    ^>j\v>^c<A.creK^ 
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is  really  a  partial  gastrectomy,  but  is  considered  later  under  a  separate  heading. 
The  diseased  portion  of  the  stomach  wall  is  excised,  and  the  wound  closed  as 
in  gastrotomy.  Complete  gastrectomy,  or  removal  of  the  whole  stomach,  has 
been  successfully  performed.  It  is  indicated  in  the  rare  cases  in  which  almost 
the  entire  stomach  is  cancerous,  but  in  which  the  surrounding  organs  are  free. 
The  greater  and  lesser  omenta  are  ligaied  and  divided,  and  the  entire  stomach 
removed  between  clamps.  The  open  end  of  the  duodenum  is  closed,  and  the 
esophagus. anastomosed  to  the  upper  jejunum  with  sutures  or  a  Murphy  but- 
ton. In  some  cases  it  may  be  possible  to  anastomose  the  esophagus  to  the 
duodenum. 

Gastroenterostomy,  or  the  formation  of  a  fistula  between  the  stomach  and 
the  intestine,  is  indicated  in  pyloric  stenosis,  gastrectasia,  and  gastric  ulcer. 
The  operation   is  very  frequently  performed  at  the  present  time  with  the 


Fic.    351.— Witirl's  uastroslomy. 
(  llinnic.l 


Pic.  jisj.— The  Siamtn-Kider  (astro*, 
tomy.    (Rinnic.) 


most  satisfactory  results.    The  mortality  in  benign  cases  is  from  5  to  10  per 
cent.,  in  malignant  cases  about  20  per  cent. 

Anterior  gastroenterostomy,  or  Wblfler's  operation  (Fig.  353). is  indic- 
ated in  cases  in  which  the  posterior  operation  is  not  applicable  because  of  the 
])resence  of  adhesions,  etc.,  and  in  cases  of  malignancy  when  every  minute  should 
be  saved.  Its  disadvantages  are  the  presence  of  a  long  loop  of  intestine  attached 
to  the  stomach,  which  may  cause  obstruction  by  pressure  on  the  transverse 
colon  or  by  allowing  adjacent  coils  of  intestine  to  slip  into  the  noose.  It  also 
puts  out  of  commission  a  long  segment  of  intestine  which  is  of  great  impor- 
tance for  the  purposes  of  digestion  and  absorption.  After  opening  the  abdomen 
in  the  widillc  line  above  the  umbilicus,  the  omentum  is  pulled  upwards,  and  a 
Jiiop  of  jejunum,  about  a  foot  from  the  <iuoAcv\un\,V)to\x^tU90ver  the  trans- 
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verse  colon  and  anastomosed  with  the  lowest  point  on  the  anterior  wall  of  the 
stomach,  by  sutures,  the  Murphy  button,  or  the  McGraw  elastic  ligature 
(see  section  on  intestinal  anastomosis).  The  loop  of  intestine  and  that  portion 
of  the  stomach  to  be  opened  are  first  secured  by  damps,  the  blades  of  which 


Fic.  js«. — A.  proper  position  for  opcnioB  in  stomach.     B.  ttttpropcr  position, 
allowing  formation  of  inlrasastric  pouch.      I  Mayo.) 

covered  with  rubber  tubing,  in  order  to  prevent  leakage  and  bleeding.     It 
,  iiMially  desirable  to  unite  the  stomach  to  the  bowel  with  a  few  additional 
[  on  each  side  of  the  opening  in  order  to  prcvcivl  «l  s,Wxy  VvnY.   "'S,ja^t\R.'^ 
Pthc  afferent  limb  of  intestine  postcrior\y  and  \TvN«.^tva.\.es.  \\a  ^vS^-Vrawv 
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versely,  in  order  to  form  a  valve  which  will  direct  the  stomach  contents  into  the 
efferent  limb  of  intestine. 

Posterior  gastroenterostomy,  or  Von  Hacker's  operation,  as  per- 
formed at  ihe  present  time,  is  often  called  llie  Moj-nihan  operation,  although 
the  principles  involved  have  l>een  developed  by  Peterson,  Czemy,  MikuUcjt, 
Moynihan.  and  Mayo.  These  principles  are:  The  ojiening  should  be  at  the 
lowest  point  of  the  posterior  wall  of  the  stomach,  in  the  same  plane  as  the  car- 


l'*G.  J54.— Sliowiin!  posterior  walltjl  ihc  st(iiil,ich  ilr;iwtt  ilutiucH  a  rcnl  in  the 
iransvprsc  mcsocol'in.  Nr.tc  OiKht  scparntion  •>(  tfiistromlic  omentum  frum  iu 
attachment  to  the  stomach.  permiUintf  anterior  wall  o(  stomach  to  appear,  and 
insuring  drainaffc  at  lowermost  level.  Ftlack  lines  mark  site  of  proposed  anasto- 
mosis; the  iejiinum  shows  at  its orisin.    rMayo.) 

diac  orifice,  and  directed  obliquely  from  above  downward  and  from  left  to 
right  (Fig.  354).  Mayo  (1906)  has  recently  been  making  this  opening  from 
right  to  left,  in  order  to  avoid  angulation  of  the  Jejunum,  which  normally  passes 
in  this  direction.  The  n|«ning  in  the  intestine  should  be  longitudinal  and 
opposite  the  mcsentcrj',  as  near  the  origin  of  the  jejunum  as  pos-siblc,  u.sually 
/mm  two  to  four  inches,  thus  utilizing  V\\aV  poiVwTv  vAvvcVTVOTroa-VV^  Uts  immcdi- 
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r«tely  behind  the  stomach  and  avoiding  a  loop.  Clamps  should  be  used,  both 
on  the  intestine  and  the  stomach,  to  prevent  extravasation  of  contents  and 
bleeding  during  the  operation.  The  oiR-nition  is  [XTformed  as  follows:  The 
abflomen  is  opened  by  a  four  inch  incision,  separating  the  fibers  of  the  right 
rtctus  muscle.  The  transverse  colon  and  omentum  are  turned  up  over  the 
epigastrium,  and  the  mesocolon  torn  through  at  a  bloodless  spot  within  the 
loop  of  the  middle  colic  artery.  A  fold  of  the  posterior  wall  of  the  stomach 
is  drawn  through  this  opening  and  clamped  with  long  Doyen  forceps,  the 


Fxc.  iss.—  VoTcep»  in'pUce  and  anastomusis  half  completectlhy  suture.    (Ma>o.) 


blades  of  which  are  covered  with  rubber  tubing.  The  fora-ps  should  include 
a  portion  of  the  greater  curvature,  the  great  omentum  being  separated  sh'ghlly 
for  this  purpose  (Fig.  354).  The  fold  extends  from  above  downwards  and 
from  left  to  right.    The  jejunum  just  below  its  origin  is  now  brought  to  the 

^surface  and  clamped.  The  origin  of  the  jejunum  may  be  found  by  carrying 
the  finger  along  the  root  of  tlie  transverse  mesocoVoTV  Vo  \^c.  VVv.  ci\  "icvt  wpsvt. 

,  The  dami>s  are  kid  side  by  side  and  suvTounAeA  \>'^'  ^a-vok  ij»-**-   "**^'^"'^  "*" 
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continuous  Lembert  suture  of  silk  or  celluloid  thread  the  stomach  is  sutured 
to  the  intestine  for  at  least  two  and  one-half  inches.  Both  the  stomach  and 
intestine  are  now  incised  down  to  the  mucous  membrane,  about  one-fourth  of 
an  inch  in  front  of  the  suture  line.  The  mucous  membrane  exposed  by  the  re- 
traction of  the  outer  coats  is  excised,  and  the  stomach  united  to  the  intestine  all 
around  the  anastomotic  opening  by  a  continuous  catgut  suture,  passing  through 
all  the  coats  in  order  to  give  firm  apposition  and  stop  bleeding  (Fig.  355). 
The  clamps  are  now  removed  and  the  continuous  Lembert  suture  continued 
around  the  ojjening  to  its  point  of  origin.  The  edges  of  the  tear  in  the  mesoco- 
lon are  fastened  to  the  stomach  to  prevent  hernia,  and  the  abdomen  closed 
without  drainage.  After  ojDeration  the  patient  is  put  in  the  semi-sitting  posture 
and  fed  as  after  gaslrotomy.  The  Murphy  button  or  other  means  of  anas- 
^m  tomosis  may  be  employed  instead  of  simple 

^^H^^  I  V^/^'^^^W  suture,  which  is,  however,  the  preferable 

^^^^^L  V  '^  method  in  most  instances.     The  Murphy 

^^^^^>  \  M^.~j.       button  is  of  great  value  as  a  time  saver, 

^^P  t  -—^"T^^^      ^^^  '*  ""^y  ''•'"P  ^^^  into  ihc  stomach. 

^^  .^i^CJ^^irtdilHSS^       produce  obstruction  lower  in  the  intestine, 

I  ^^^^^SUK^^^^KmVv       "'^  ^^  followed  by  leakage,  the  result  of  a 

I  '"fSt^^^^KfSfKjKSBJ       spreading  of  the  necrosis  which  it  neces- 

I  ^"^^HH^^^hBkPwb^        sarily  induces.    It  is  used  chiefly  in  the 

I  -^^^^gSS' ■HIk J^r^        anterior  method  in  malignant  cases.    The 

^H         ^^^^^^sB&lHi^B^        McGraw  ligature  is  never  indicated  when 
^^^^^     ^^^^^^^^'^P^^BU^  immediate  feeding  is  desired;    it  is  more 

^^^Hh  ^j   )J^i/  rapid  than  suturing  and  slower  than  the 


Fig.  3s6.— koiix'n  method  "fn  Y. 
(Monod  and  \*anvcrU.) 
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The  viciotis  circle  is  a  Icrm  applied 
to  the  passage  of  stomach  contents  into 
the  afferent  limb  of  gut,  thence  back  into  the  stomach,  w^hich  is  emptied  by 
vomiting.  Kocher's  method  for  preventing  this  accident  has  already  been 
mentioned.  In  operations  with  a  loop  an  anastomosis  may  be  made  between 
the  lowest  portion  of  the  loop  and  the  jejunum.  In  addition  to  this  measure 
the  afferent  loop  may  be  ligated  with  silk  or  silver  wire,  between  the  two  points 
of  anastomosis.  In  Rou.x's  method  "en  Y"  (Fig.  356)  the  jejunum  is  divided, 
the  lower  segment  anastomosed  with  the  stomach,  and  the  upper  segment 
with  the  side  of  the  lower  segment  several  inches  below  the  stomach.  The 
jxjsterior  operation  without  the  loop  b  very  rarely  if  ever  followed  by  the 
vicious  circle.  When  vomiting  occurs  after  these  cases,  it  is  due  to  the 
passage  oS  bile  into  the  stomach  through  the  anastomotic  opening,  kinking  of 
iAe  bowel,  or  coalractioa  of  the  anaslomoUc  opwvav^.    Ytwxstent  vomiting 
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unrelieved  by  gastric  lavage  requires  a  secondary  operation  for  the  relief  of 
the  obstruction. 

Peptic  ulcer  of  the  jejunum  may  follow  gastroenterostomy,  owing  to  the 
corrosive  action  of  the  gastric  juice.  It  is  probably  more  frequent  than  is  gen- 
erally thought,  many  cases  being  unrecognized.  Gosset  (1906)  has  collected 
thirty-one  cases,  ninleen  of  which  occurred  after  the  anterior  operation,  the 
reason  for  this  being  that  the  upper  portion  of  the  jejunum,  such  as  is  utilized 
in  the  posterior  operation,  is  more  resistant  to  the  digestive  action  of  tlie  gastric 
juice,  owing  to  the  presence  of  bile  and  pancreatic  fluid  The  onset  of  symp- 
toms varied  from  ten  days  to  nine  years  after  the  gastroenterostomy.  The 
ulcer  is  usually  in  the  descending  limb  of  bowel,  but  may  attack  the  anastomosis 
itself  or  the  afferent  limb;  in  three  cases  there  were  multiple  ulcers.  Not^one 
occurred  after  gastroenterostomy  for  cancer,  hydrochloric  aciS  generally  being 
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absent  in  these  cases.  In  three  instances  the  ulcer  perforated  into  the  transverse 
colon,  in  eight  it  perforated  into  the  general  peritoneal  cavity,  and  in  twenty 
it  cau-sed  a  localized  peritonitis.  These  cases  emphasize  the  importance  of 
treatment  after  gastroenterostomy,  particulariy  in  the  presence  of  hyperacidity. 
Two  of  the  cases  of  acute  perforation  were  saved  by  of>eration.  In  chronic 
cases  a  new  gastroenterostomy  may  be  made  as  far  from  the  pylorus  as  possible, 
in  order  to  avoid  the  acid  forming  portion  of  the  stomach. 

Operations  for  Hour-glass  Stomach  (see  Figs.  345  to  350). 

Pylorodiosis,  or  sintihiiig  the  pylorus  by  means  of  a  finger  introduced 
through  a  wound  in  the  stomach  (Lorela's  method),  or  by  invaginating  the 
anterior  wall  of  the  stomach  through  the  pylorus  without  making  an  incision 
illnhn's  method),  has  la-en  abandoned. 

Pyloroplasty  is  u.scd  by  a  few  surgeons  for  bcnv^j^  v>jV»t\t  %\.tw«!sfi..    XV*- 
lIcinrkeMikiiJiiJ:  oprr.itiaii.  .ns  geneniUy  descnVicA.cMYv&vs.ViViWi^NSv-tVN.atv'e^^- 
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udinal  incision  througli  the  stricture  and  suturing  the  wound  transversely. 
According  to  Mikulicz  the  incision  should  be  made  on  the  inferior  surface 
of  the  pylorus  and  continued  into  the  stomach  and  duodenum.  The  posterior 
lips  of  ihe  incision  are  united,  then  the  anterior  (Fig.  357).  This  enlarges  the 
pyloric  opening  and  lowers  the  outlet  of  the  stomach.  The  oj)eration  is  iden- 
tical with  Finney's  pyloroplasty.  The  best  way  to  perform  the  operation  is  to 
apply  clamps  to  the  stomach  and  duodenum  and  insert  the  posterior  row  of 


Fic.  jsS.— (Majo.  I 


Lembert's  sutures  before  ranking  the  incision.  The  edges,  both  anterior  and 
posterior,  arc  then  united  by  catgut,  the  clamps  removed,  and  the  Lemben 
suture  continued  anteriorly  as  in  gastroenterostomy. 

Pylorectomy  is  usually  performed  for  carcinoma,  occasionally  for  peptic 
ulcer.  Rodman  urges  the  more  frequent  use  of  this  procedure  in  gastric  ulcer, 
in  order  to  remove  the  ulcer  bearing  portion  of  the  stomach  and  prc%'ent  ihc 
development  of  carcinoma.    After  the  pylorus  has  been  remoNx'd  there  arc 
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several  ways  of  restoring  the  continuity  of  the  gastrointestinal  canal.  In 
Billroth's  first  method  the  open  end  of  the  duodenum  was  sutured  to  the  lower 
end  of  the  wound  in  the  stomach,  the  sujjerfluous  part  of  the  stomach  wound 
being  closed  by  sutures;  leakage  often  occurred  where  the  three  lines  of  suture 
met.  In  Kocher's  method  the  stomach  wound  is  closed  and  the  end  of  the 
duodenum  anastomosed  to  the  posterior  gastric  wall.  In  Billroth's  second 
method,  the  procedure  now  generally  employed,  both  the  wound  in  the  stomach 
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and  that  in  the  duo<tcn\im  arc  closed  and  a  gaslmjcjunoslomy  performe 
Mayo  [lerforms  the  oj)cratlon  as  follows:  "Open  the  abdomen  by  a  longitu- 
dinal incision  from  the  cnsiform  cartilage  to  the  umbilicus;  ligate  and  divide  the 
gjistric  artery  near  the  stomach,  ligate  and  divide  the  gostrohepatic  omentum 
close  to  the  liver  and  tie  the  superior  pyloric  artery.  Free  the  upper  [xirt  of 
the  duodenum  and,  with  the  finger  as  a  guide  beneath  the  pyloiiis  in  the 
lesser  peritoneal  cavity,  ligate  the  right  gastroepiploic  or  gastroduodcnal  artery. 
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Tie  and  sever  the  gastrocolic  omentum  near  the  colon  as  far  as  the  desired 
point  on  the  greater  curvature,  and  here  secure  the  left  gastroepiploic  vessels. 
Apply  two  short  clamps  to  the  duodenum,  sever  the  duodcniun  between  the 
clamps  with  the  cautery,  and  close  it  by  a  continuous  catgut  suture  which  is 
buried  by  a  purse-string  suture  of  silk.  Double  clamp  the  stomach  along  the 
Mikulicz- Hartraaiin  line  (Fig.  358)  and  sever  between  the  clamps  with  the 
cautery.  Close  the  stomach  by  a  continuous  suture  of  catgut  and  a  continuous 
Lembert  suture  of  silk.  Perform  a  gastrojejunostomy  (Fig.  359)."  This 
oiieration  removes  the  growth  and  the  lymphatic  glands  into  which  it  drains, 
i.e..  those  along  the  lesser  curvature,  and  those  along  the  greater  cur\'ature 
near  the  pylorus.  The  latter  group  of  glands  drains  the  adjacent  third  of  the 
stomach,  the  lymph  stream  flowing  from  left  to  right,  hence  the  absence  of 
involvement,  in  pyloric  carcinoma,  of  the  lymph  glands  along  the  left  two-thirds 
of  the  greater  cun-ature.  The  mortality  of  pylorectomy  for  cancer  is  between 
10  and  20  |jer  cent.,  while  permanent  cures  may  be  obtained  in  from  5  to  10 
per  cent,  of  the  cases. 

THE  INTESTINES. 
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Ulcer  of  the  duodentun  is  usually  within  two  or  three  inches  of  the  pylorus 
and  is  most  freiiueni  on  the  anterior  wall.  The  smptoms  arc  much  like  those 
of  gastric  ulcer,  but  vomiting  is  later  and  blood  is  more  apt  to  be  passed  by 
bowel  than  vomited.  Perforation  and  fatal  hemorrhage  may  occur.  The 
treatment  is  that  of  gastric  ulcer. 

Wounds  of  the  intestine  (see  contusions  and  wounds  of  the  abdomen). 

Congenital  stenosis  of  the  intestine  may  occur  near  the  common  bile  duct, 
and  in  the  lower  ileum  at  a  point  corresponding  to  the  situation  of  Meckel's 
diverticulum.  Imperforate  anus  is  considered  on  a  later  page.  Meckel's 
diverticulum  is  a  persistent  omphalo-mesenteric  duct  which  generally  rises 
ftom  the  ileum  about  three  feet  above  the  ileocecal  valve.  It  may  open  at 
the  umbilicus  {c/mgcttUal  fecal  fistula,  p.  519),  or  be  obliterated  in  whole  or 
part,  the  obliterated  portion  jjersisting  as  a  cord  attached  to  the  umbilicus, 
the  mesentery,  or  other  viscus.  In  many  cases  the  diverticulum  hangs  free  in 
the  peritoneal  cavity,  its  interior  being  lined  with  mucous  membrane  and  com- 
municating with  the  intestine.  The  structure  may  become  inflamed,  the  symp- 
toms and  treatment  being  the  same  as  those  of  appendicitis,  or  it  may  cause 
intestinal  obstruction  l)y  kinking  or  twisting  the  IxDwel,  by  invaginaling  into 
the  bowel  (inlmsuscfplion).  or  by  acting  as  a  band  or  noose  which  constrii-ls 
or  ensnares  a  coil  nf  intestine.  Obstruction  is  most  common  in  early  life  and 
the  patient  may  exhibit  other  deformities,  but  there  is  nothing  distinctive  in 
the  symptoms.     When  inflamed  or  pvmg  i^ae  to  obstruction,  the  divertic- 


ulum  should  be  excised,  and  the  opening  in  the  bowel  closed  with  Lembert 
suttires. 

Typboidal  perforation  of  the  intestine  is  probably  responsible  for  one 
third  of  the  falaiiilcs  in  enteric  fever.  The  accident  usually  occurs  during  the 
third,  fourth,  or  fifth  week,  ahhough  it  may  happen  at  any  stage  of  the  disease. 
As  a  rule  the  pain  is  sudden  in  onset,  begins  in  the  right  lower  quadrant  of  the 
abdomen,  quickly  becomes  generalized,  and  persists  despite  the  hebetude  of 
the  patient.  Tenderness  is  most  marked  in  the  region  of  the  perforation, 
usually  the  right  iliac  fossa,  and  may  be  elicited  also  on  rectal  or  vaginal 
examination.  Rigidity  of  the  abdominal  muscles  is  the  most  valuable  sign; 
it  is  at  first  localized  over  the  area  of  perforation,  thence  becoming  general- 
ized with  the  spread  of  the  infection.  The  hardening  of  the  belly  wall  due  to 
meteorism,  to  emaciation,  to  the  application  of  cold  water,  or  to  associated  [)ul- 
monary  disease  sliould  not  mislead  the  surgeon.  The  remaining  symptoms 
&re  identical  with  those  of  diffuse  [leritonitis  (q.v.).  Typhoidal  perforation 
may  be  confounded  with  almost  any  other  lesion  producing  a  peritonitis,  but 
as  the  treatment  of  all  these  cases  is  laparotomy,  a  failure  to  differentiate  them 
is  not  productive  of  harm.  One  must  be  most  careful,  however,  (o  exclude 
constipation,  distention  of  the  urinary  bladder,  catarrhal  cholecystitis,  pleu- 
risy, iliac  phlebitis,  and  epididjTnitis,  all  of  which  may  simulate  perforation. 
and  none  of  which  requires  operation.  The  most  difficult  differential  diag- 
nosis is  that  between  intestinal  hemorrhage  and  perforation,  as  the  symptoms 
are  sometimes  identical;  to  mistake  hemorrhage  for  perforation  means  an 
unnecessar)'  operation  at  a  very  critical  period,  and  to  mistake  perforation 
for  hemorrhage  means  death.  Blood  in  the  stools  is  not  conclusive,  since  the 
two  conditions  may  coexist.  A  reduction  in  the  number  of  red  cells  and  in 
the  hemoglobin  would  point  towards  hemorrhage,  an  excess  in  the  number  of 
white  cells  and  a  rise  in  the  blo<xl  pressure  towards  perforation.  Opium 
should  be  withheld  in  cases  of  hemorrhage  in  which  perforation  is  suspected. 
because  of  the  danger  of  clouding  the  sj-mptoms. 

The  treatment  is  immediate  operation.  Pain,  rigidity,  and  tenderness 
always  demand  exploration,  which  may  be  conducted  under  local  anesthesia. 
If  the  diagnosis  is  confiniied,  ether  should  be  employed,  as  the  operation  can  be 
performed  more  quickly  and  the  abdominal  cavity  cleansed  more  thoroughly 
without  subjecting  the  patient  to  the  deleterious  effects  of  fright  and  struggling. 
If  shock  is  present  the  danger  of  delay  far  outweiglis  the  danger  of  a  rapid 
operation.  The  incision  is  made  in  the  right  iliac  region,  asijo  per  cent,  of  all  per- 
forations arc  found  in  the  lost  twenty  or  thirty  inchesof  the  ileum  or  in  the  cecum 
orapiM-ndix.  If  the  perforation  is  not  found  in  the  ileum  and  vtvM«i'Mt«N\\«.^^i«, 
of  peritonitis,  Uie  sigmoid,  (lie  colon,  and  t\\c  tcmsv«\wv%^vCv.vcv  c\  <Js«.«ki;^ 
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intestine  should  be  explored  in  the  order  mentioned.  The  perforation  should 
be  sutured  with  a  double  row  of  I^mbert  sutures  of  silk,  without  excising  the 
ulcer.  A  large  perforation  may  be  sutured  obUquely.  so  as  not  to  interfere 
with  the  fecal  current.  Search  for  a  second  perforation  should  always  be 
made,  as  in  i8  per  cent,  of  the  cases  the  openings  are  multiple.  All  suspicious 
spots  should  be  treated  as  perforations.  In  some  cases  suture  is  impossible 
because  of  the  size  of  the  open  ing,  the  number  of  open  ings,  or  because  of  gangrene 
of  the  bowel.  Resection  in  these  cases  consumes  so  much  time  that  surgeons 
have  been  afraid  to  try  it.  Plugging  the  hole  with  omentum,  or  suturing  the 
omentum  over  the  perforation  has  been  suggested,  and  isolation  of  the  affected 
portion  of  bowel  by  gauze  packing  may  sometimes  be  used.  The  safest  plan 
is  to  anchor  the  intestinal  loop  outside  the  abdominal  cavity,  in  order  to  make 
the  isolation  more  complete;  this  will  also  reUeve  the  distention  and  permit 
local  treatment  of  the  remaining  typhoid  ulcers.  After  dealing  with  the  per 
foration,  the  treatment  is  that  of  the  diffuse  peritonitis  (q.v.). 

Splanchnoptosis,  or  CUtuird's  disease,  is  a  displacement  downwards  of  the 
abdominal  viscera,  and  includes  gaslroptosis,  enteroptosis,  hepatoptosis.  splen- 
optosis, nephroptosLs,  retrodisplaccmcnt  or  prolapse  of  the  uteras,  and  some- 
times cardioptosis  owing  to  displacement  of  the  diaphragm.  The  most  impor- 
tant cause  is  rela.xalion  of  the  abdominal  wall,  which  may  be  congenital,  or  the 
result  of  trophic  changes,  pregnancy,  ascites,  and  like  conditions.  Traumat- 
ism, corsets,  and  kyphosis  also  have  been  held  responsible  for  thb  condition. 
It  is  much  more  common  in  women  than  in  men.  The  symptoms  arc  usually 
those  of  dyspepsia  and  neurasthenia,  although  they  vary  according  to  the  organ 
which  is  most  affected.  The  abdomen  is  flat  above  and  prominent  below, 
the  wall  flabby,  and  the  recti  often  widely  separated.  The  displaced  organs 
may  l)e  palpated,  or  outlined  by  percussion.  The  gastrointestinal  canal  is 
often  narrowed  at  its  most  fixed  points.  The  treatment  is  the  application 
of  an  abdominal  support,  massage,  electricity,  tonics,  and  often  lavage  of  the 
stomach.  If  these  measures  fail,  the  fascia  between  the  recti  may  be  excised 
and  these  muscles  sutured  together,  in  order  to  lessen  the  size  of  the  perit- 
oneal cavity  and  lighten  the  abdominal  wall.  One  or  more  of  the  displaced 
structures  may  be  fastened  in  place.  In  enteroptosis  the  splenic  and  hepatic 
flexures  of  the  colon  have  been  fastened  to  the  abdominal  wall.  Operations 
for  the  fixation  of  other  organs  arc  mentioned  in  the  sections  treating  of  these 
organs. 
Intestinal  obstruction,  or  ileus,  is  caused  by  the  following  conditions: 
I.  Bands,  adhesions,  and  apertures  arc  a  common  cause  of  intestinal  ob- 
stniction.  Bands  or  conl-like  structures  result  fmm  the  stretching  of  peritoneal 
adhesions,  or  are  [ormed  i)y  adherent  omcnu«n,a\)vcv\d\s.,a9\)ciidiccse|jiploiex, 
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Fallopian  tubes;  or  Meckel's  diverticulum.  A  coil  of  bowel  slips  into  the  noose 
thus  formed  and  may  become  strangulated,  or  occasionally  it  is  constricted 
by  hanging  over  the  hand  instead  nf  jiassing  under  it.  Contracting  adhesiotts 
may  kink  or  constrict  the  gut.  Apertures  are  responsible  for  all  forms  of 
hernia  (p.  576).  Abnormal  openings,  either  congenital  or  traumatic,  may  be 
found  also  in  the  omentum  and  mesentery. 

2.  Volvtilus,  or  torsion  of  the  intestine,  is  most  common  in  the  sigmoid 
flexure,  the  rotation  taking  place  on  the  mesenteric  axis.  It  may  occur  in 
other  regions  too,  and  the  bowel  may  be  twisted  on  its  own  axis,  or  two  coils 
of  intestine  may  be  twisled  together. 

3.  Foreign  bodies  may  be  gall-stones  which  have  ulcerated  their  way  into 
1  the  intestinal  tract;  intestinal  concretions  (rnlfroliths),  composed  of  phosphate 
I        of  lime  and  hardened  feces,  often  with  some  indigestible  material  as  a  nucleus; 

and  f< 
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Fic.  j6o.— IKairam 
of  ititussusccp  t  i  o  n 
(after  Rose  and  Car- 
lew).  A.  InluMus- 
ccptum.  B.  Inlussus- 
cipiena. 


Fia.  3fti.  — houblc 
inctiitftuvception. 


and  foreign  bodies  which  have  been  swallowed.  The  scat  of  obstruction  is 
tisually  in  the  lower  ileum,  because  of  the  smaller  calibre  of  this  portion  of 
the  IkiwcI.     Impadrd  jeces  also  may  be  included  under  this  heading. 

4.  Intussusception  is  the  telescoping  of  one  part  of  the  intestine  into  the 
segment  below.  The  swallowed  jwrtion  is  called  the  inlussiisceplum,  the 
swallowing  segment  the  inlussuscipicns  (Pigs.  360,  361).  The  cause  is  irreg- 
ular peristalsis,  sometimes  induced  by  polyp<5id  tumors  or  other  form  of 
irritation.  The  author  has  had  two  cases  of  traumatic  origin.  Intussus- 
ception is  responsible  for  39  per  cent,  of  the  cases  of  intestinal  obstruction. 
There  arc  two  clinical  varieties,  the  aeute  (sudden  and  complete  obstruc- 
tion), which  is  most  frc<iuenl  in  young  children,  and  the  chronic,  which  is  more 
cximmon  in  adults.  The  «natomi<al  varieties,  in  theorderof  their  frequency, 
arc  the  ileucecal  (44  per  cent.),  in  which  the  ileocecal  valve  and  ileum  yass,  ivvto 
the  colon,  the  cnlrric  (30  jicr  cent.),  usua%  mvoVwij,  VW  y^vLtworev,  'iwt.  toVw, 
35 


546 


ABDOMEN, 


(8  per  cent.),  involving  the  colon  alone,  and  the  i/«ocu/ie(8percent.)>in  which 
the  ileum  passes  through  the  ileocecal  valve. 

5.  Stricture  of  the  intestine  may  be  congenital  (p.  543)  or  acquired  (cica- 
tricial, neoplastic,  compression,  or  spastic).  Cicalricial  stricture  of  the  snoall 
intestine  is  usually  caused  by  tuberculous  ulcers,  that  of  the  colon  by  dj-sen- 
tery,  that  of  the  rectum  by  syphilis  or  pelvic  cellulitis.  Cicatricial  stenosis 
may  occur  also  after  injury,  strangulated  hernia,  or  intestinal  anastomosis. 
It  is  rare  after  typhoid  fever,  as  the  ulcers  in  thb  disease  are  longitudinal. 
Intestinal  tumors  when  benign  (fibroma,  myxoma,  lipoma,  or  adenoma),  often 
project  into  the  intestine  as  polyps,  but  seldom  cause  obstruction,  unless  there 
is  a  kink  in  the  bowel  or  unless  they  induce  an  intussusception.  Sarcoma  is 
rare  and  usually  attacks  the  small  intestine.  Carcinoma  is  the  most  frequent 
tumor  and  occurs  more  often  in  the  large  bowel,  especially  at  the  flexures  and 
in  the  rectum.  It  is  usually  annular,  and  sooner  or  later  involves  the  lymph 
glands.  Tumors  of  the  intestine  are  seldom  suspected  until  there  is  partial 
or  complete  interruption  of  the  fecal  circulation.  Compression  oj  Iht  bowd 
is  caused  by  extraintestinal  lesions,  such  as  tumors,  cysts,  abscesses,  etc.,  or  by 
prolapse  of  other  abdominal  viscera.  Spastic  ileus  is  due  to  tetanic  contrac- 
tion of  a  segment  of  intestine  as  the  result  of  \-iolent  irritation.  It  is  occasion- 
ally seen  after  trauma  and  abdominal  operations,  and  may  be  the  initial  stage 
of  an  intussusception  (see  phantom  tumor). 

Intestinal  paralysis,  adynamic  ileus,  or  pseudoobstruction,  is  most  fre- 
quently caused  by  peritonitis,  but  it  occurs  also  in  enteritis,  acute  pancre- 
atitis, thrombosis  or  embolism  of  the  mesenteric  vessels,  in  diseases  of  the 
central  nervous  system,  and  as  a  terminal  event  in  other  maladies,  particu- 
larly those  accompanied  by  delirium  or  coma.  That  form  occurring  after 
abdominal  section,  not  due  to  pcritonitb,  is  caused  by  the  sudden  relief  of 
chronic  pressure  (e.g.,  the  removal  of  a  large  tumor)  or  by  undue  handling  of 
the  intestines. 

The  symptoms  of  intestinal  obstruction  differ  somewhat  accord- 
ing to  whether  the  obstruction  is  acute  or  chronic.  In  acute  ob- 
struction, in  which  the  lumen  of  the  bowel  is  suddenly  and  completely 
closed,  e.g.,  in  volvulus,  acute  intusstisccpiion,  and  strangulation  by 
bands,  adhesions,  or  apertures,  there  are  sudden,  severe,  colicky,  abdominal 
^'fi;  a  varying  degree  of  sh<Kk;  vomiting,  first  of  the  contents  of  the 
stomach,  then  of  bilious  material,  and  finally  of  stcrcoraceous  fluid;  and 
constipation,  which,  if  the  lower  bowel  is  empty,  becomes  absolute,  not  even 
gas  being  cxf)clled.  The  intestine  above  the  obstruction  becomes  greatly  dis- 
tended, and  is  the  seat  of  violent  peristaltic  movements,  which  may  often  be 
SiCJi.  felt,  and  heard.    The  urine  is  \esscned  w  amount  and  contains  an  excess 
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of  indican.  The  shock  passes  after  a  time,  but  the  pulse  remains  rapid,  and 
the  temperature  does  not  rise  above  normal  until  peritonitis  supervenes,  when 
all  the  sj'mptoms  of  this  affection  ensue.  If  unrelieved,  acute  obstruction 
usually  causes  death  within  a  week,  as  the  result  of  peritonitis  (gangrene  or 
perforation  of  intestine),  exhaustion,  or  interference  with  the  intrathoracic 
organs  from  tympanites.  Altliough  rare,  spontaneous  recover)'  is  possible; 
thus  a  fistula  may  connect  the  bowel  above  and  below  the  obstruction  or  empty 
externally,  a  foreign  body  may  pass,  a  kink  be  straightened,  or  the  invaginated 
portion  of  an  intussusception  may  slough  and  separate.  In  chronic  obstruc- 
tioil  there  is  gradually  increasing  constipation  and  abdominal  uneasiness, 
which  is  often  attributed  to  intestinal  indigestion.  At  irregular  intervals  there 
are  colicky  pain,  obstinate  constipation,  and  non-fecal  vomiting.  Purgatives, 
however,  dislodge  the  impacted  food  or  feces  responsible  for  the  transient 
obstruction.  Diarrhea  may  thus  alternate  with  constipation.  Finally  acute 
and  complete  obstruction  ensues. 

The  diagnosis  is  seldom  difficult,  but"  the  seat  and  cause  are  often  undeter- 
mined until  an  exploratory  incision  has  been  made.  Intestinal  paralysis 
differs  from  obstruction  in  the  absence  of  peristalsis,  and  the  presence  of  the 
symptoms  of  the  causative  lesion,  both  before  and  after  the  onset  of  obstruc- 
tive symptoms;  thus  in  peritonitis  there  will  be  fever,  rigidity,  leukocytosis, 
etc.  Tht  seat  oj  ohslruflUm  may  occasionally  be  located  by  the  palpiation  of 
a  mass  through  the  rectum,  vagina,  or  abdominal  wall,  or  by  the  situation  of 
the  pain  or  tenderness.  The  greater  the  distention,  the  btcr  the  vomiting 
of  stercoraceous  material,  and  the  larger  the  amount  of  urine  excreted,  the 
lower  in  the  intestine  is  the  obstruction.  When  the  central  portion  of  the 
abdomen  alone  is  distended,  the  lesion  is  above  the  ileocecal  valve;  when  both 
loins  also  are  distended,  the  obstruction  is  in  the  sigmoid  or  rectum;  and  when 
the  right  loin  is  greatly  distended  the  transverse  colon  is  involved.  Tenesmus 
generally  indicates  a  lesion  of  the  large  bowel.  Rectal  injections  of  air  or 
water  for  the  purpose  of  diagnosis  are  not  recommended.  It  is  said  that  if 
six  quarts  of  water  can  be  introduced,  the  obstruction  is  in  the  small  intestine; 
if  but  a  pint  or  quart,  in  the  rectum  or  sigmoid.  The  cause  oj  obstruction  may 
b«  an  external  hcrtiia,  which  must  first  be  excluded  in  all  cases;  if  such  be 
found  and  be  irreducible,  it  should  be  investigated  by  incision.  If  a  hernia 
has  been  replaced  and  the  symptoms  continue,  the  possibility  of  a  reduction 
en  bloc,  i.e.,  reduction  without  the  relief  of  strangidation,  should  be  recalled. 
Severe  collapse  indicates  a  tight  strangulation.  The  previous  history  should 
be  didted,  particularly  with  reference  to  biliary  colic,  chronic  constipation, 
peritonitis,  abdominal  ojteration.i?,  tuberculosis,  syphilis,  dysentery,  an.d  ^jrtVsvL 
disorders.     Volvulus  is  most  common  in  lalct  V\k,  is^xxtWLXVj  n«^  %'>\*^^'«v\"a. 
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onset,  is  often  preceded  by  chronic  constipation,  and  may  sometimes  be  recog- 
nized by  the  presence  of  a  rounded  tympanitic  tumor  in  the  region  of  the 
sigmoid  when  this  structure  is  involved.  Foreign  bodies  generally  cause  inter- 
mittent or  chronic  obstruction  at  first,  and  may  in  some  instances  be  localized 
by  paljmtion  and  the  X-ray.  Fecal  impaction  is  most  common  in  old  ladies 
with  clironic  constipation.  The  mass  is  generally  in  the  colon,  and  may  some- 
times be  felt  and  indented  with  the  fingers.  Intussusception  is  most  common 
in  cliildrcn,  sometimes  follows  a  straining  diarrhea,  and  is  usually  associated 
with  tenesmus  and  the  passage  of  blood  and  mucus.  It  can  often  be  felt 
in  the  region  of  the  ascending  colon,  as  an  elongated  tumor  which  becomes 
harder  and  more  prominent  with  each  necurrence  of  the  griping  pain.  In 
some  cases  the  apex  of  the  inlussusceptum  may  be  fell  in  the  rectum.  Dis- 
tention is  not  marked,  and  stercoraccous  vomiting  is  not  as  common  as  in  some 
other  forms  of  obstruction.  The  right  iliac  fossa  may  feel  empty,  the  bowel 
in  this  region  having  passed  along  the  colon.  Obstruction  due  to  stricture  is 
generally  preceded  by  chronic  obstruction;  as  the  contents  of  the  small  bowel 
are  liquid,  however,  the  fecal  current  may  suffer  no  interruption  until  its  lumen 
is  almost  totally  occluded.  In  stricture  of  tlie  large  bowel,  the  stools  may  be 
deformed  or  diminished  in  caUbre.  Old  age  and  the  presence  of  blood  and 
mucus  in  the  stools  point  to  carcinoma. 

The  treatment  is,  with  few  exceptions,  abdominal  section.  While  prepara- 
tions are  being  made  for  operation,  morphin  should  be  given  hypodermatically 
to  quiet  p)eristalsis,  the  stomach  emptied  by  lavage,  and  the  rectum  evacuated 
by  an  enema  unless  such  has  already  been  done.  Purgatives  are  contraindi- 
cated.  In  the  absence  of  a  definite  diagnosis  as  to  the  pxiint  of  obstruction, 
the  abdomen  should  be  opwned  in  the  median  line  below  the  umbilicus.  If  ^ 
the  cecum  is  distended,  explore  the  sigmoid;  if  the  sigmoid  is  collapsed,  the  fl 
obstruction  is  in  the  large  bowel  between  it  and  the  cecum.  If  the  cecum  is 
collapsed,  it  will  be  necessary  to  follow  the  small  bowel  until  the  obstruction 
is  found.  Another  rule  is  to  select  the  most  dilated  and  congested  coil  of 
bowel  and  follow  it  in  the  direction  of  the  increasing  congestion  and  distention. 
In  the  most  urgent  cases  no  attempt  should  be  made  to  find  the  seat  of  obstruc- 
tion, but  the  abdomen  should  be  opened  under  local  anesthesia,  and  an  arti- 
ficial anus  established  in  tlie  first  presenting  distended  coil  of  intestine.  Before 
or  after  dealing  with  the  obstruction,  particularly  in  late  cases  in  which  per- 
istalsis is  feeble  or  absent,  the  great  distention  should  be  relieved  by  incising 
one  or  more  coils  of  intestine  and  allowing  the  conlcnls  to  escape,  subsequently 
suturing  the  wounds.  The  obstruction  itself  is  dealt  with  according  to  its 
cause.  Adhesions  are  separated,  and  bands  divided  between  ligatures,  makinj; 
sure  that  such  band  is  not  a  MeckcTs  divaiiculum,  which  should  be  excised 
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jn  the  same  way  as  ihc  afjpendix.  A  volvulus  should  be  untwisted,  and  joreign 
bodits  removed  by  enterotomy  after  displacing  the  body  upwards  to  a  more 
healthy  portion  of  the  bowel.  Gangrene  of  the  bowel  necessitates  resection 
or  extraperitoneal  isolation  of  the  affected  segment.  Fecal  impaction  is  treated 
by  copious  enemala,  massage,  and  laxatives.  When  situated  in  the  rectum 
the  mass  may  be  broken  up  with  the  finger.  Purgatives  are  contraindicatcd 
if  the  bowel  is  inflamed.  During  the  first  twenty-four  hours  intussuscep- 
tion may  be  treated  by  the  administration  of  opium  and  belladonna,  and  the 
injection  of  air  or  water  into  the  rectum.  If  water  is  used,  the  reservoir  should 
be  about  two  feet  above  the  pelvis,  which  also  is  elevated  about  a  foot,  the 
patient  being  anesthetized.  At  a  later  period  this  treatment  may  be  dangerous 
because  of  the  presence  of  gangrene  of  the  bowel.  If  injections  fail  or 
if  the  patient  comes  under  observation  after  twenty -foiu'  hours,  operation  should 
be  performed  at  once.  The  intussusception  is  reduced,  not  by  traction,  but  by 
milking  or  pressing  the  intussusccptum  upwards.  It  has  been  suggf,sted,  both 
in  intu-ssusception  and  volvulus,  to  shorten  the  mesentery  or  suture  the  bowel 
to  the  abdominal  wall,  in  order  to  prevent  recurrence.  When  reduction  is 
impossible,  i.e.,  in  half  the  cases,  the  bowel  may  be  resected  (see  Maunscll's 
method),  a  lateral  anastomosis  made  between  the  bowel  above  and  below  the 
intussusception,  or  an  artificial  anus  established.  In  children  the  mortality 
is  iKtwecn  30  and  40  per  cent,  when  reduction  is  easy,  and  over  90  per  cent, 
when  reduction  is  impossible.  Stricture  oj  the  intestine  is  treated  by  cntcrec- 
tomy,  with,  if  the  disease  be  malignant,  a  V-shai>od  [wrtion  of  the  mesentery  and 
the  lymph  glands.  In  urgent  cases  an  artificial  anus  should  be  established,  and 
the  excision  performed  at  a  later  period.  When  the  growth  is  irremovable, 
the  intestine  above  and  below  may  be  united  by  lateral  anastomosis;  the  bowel 
may  be  divided  above  the  growth  and  implanted  in  the  gut  below,  the  lower 
end  of  the  divided  bowel  being  closed  by  sutures;  or  the  diseased  bowel 
may  be  excluded  from  the  fecal  circulation  (see  e.xclusion  of  intestine).  In- 
testinal paralysis  when  of  severe  degree  is  generally  fatal.  An  artificial  anus 
may  be  established,  but  usually  does  not  drain  more  than  the  coil  in  which 
it  is  made.  The  stomach  should  be  washed  out.  a  tube  passed  into  the  colon, 
anfl  strychnin  and  eserin  given  hypo<Jennalically.  Large  doses  of  alropin  may 
be  of  some  value  in  this  affection,  as  well  as  in  spastic  ileus. 


OPERATIONS  ON  THE  INTESTINES. 


Intestinal  Localization.— The  large  intestine  is  diflerentiated  from  the 

imall  intestine  by  its  mesenteric  attachment,  Rtcalct  svtcXcmip.VwKwvA'V^'a.vv'N.'s., 

^sacrulfttions.  iin<]  by  its  appendices  epiplo'ica-,    T\\c  tocvVcA  \«v  ^'«\^w\%^'=^ 
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upper  end  of  the  jejunum  is  given  on  page  537.  In  order  to  determine  the 
situation  and  direction  of  a  loop  of  intestine,  the  following  facts,  according  to 
Monk,  are  of  great  value:  The  average  length  of  the  small  intestine  is  twenty- 
one  feet.  The  upper  third  occupies  the  left  hypochondrium  (duo<lenum  ex- 
cluded); Ihe  middle  third,  the  middle  section  of  the  abdomen;  the  lower  third, 
the  pelvic  and  right  iliac  repons.  The  intestine,  from  above  downwards,  de- 
creases in  size  and  thickness,  becomes  less  opaque,  has  smaller  vessels,  which  are 
nearer  togetlier,  and  changes  in  color  from  bright  pink  or  red  to  pinkish  or  yellow- 
ish grey.  In  the  upper  jejunum  large  and  numerous  valvulo;  conniventea 
may  be  felt,  but  are  Imperceptible  beyond  the  fourteenth  to  the  sixteenth  foot. 
The  fixation  of  the  two  ends  of  the  intestine  may  be  felt;  and  the  consistency 
of  the  contents  increases  from  above  downwards.  The  mesentery  is  thin  and 
irnnsparcnt  at  the  upper  part,  thick  and  opaque  in  the  lower  third.  The 
lunettes  between  the  vessels  are  perceptible  in  the  upper  eight  feet  or  more, 
but  cannot  be  seen  in  the  lower  third.    Tabs  of  fat  extending  onto  the  intestine 
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Fic.  362. — I.cmhcrt  suture.    (Itinnir.t 


Flo.  363.  —  Czerny  Lembtrl 
suture.  ( ninnie.) 


begin  to  appear  at  about  the  fourteenth  foot  and  become  more  and  more  prom- 
inent. In  the  upper  third  the  mesenteric  vessels  arc  large  and  far  apart,  form 
primar}-  loops  as  far  as  the  fourth  foot  when  secondary  loops  appear,  and 
give  ofif  long,  regular,  unbranching  vasa  recta  to  the  intestine.  In  the  lower 
third  the  mesenteric  vessels  are  small  and  dose  together,  have  many  loops 
often  obscured  by  fat,  and  give  off  small,  short,  and  irregular  vasa  recta.  The 
root  of  the  mesentery  is  to  tlie  left  of  the  median  line  above,  to  the  right 
below.  If  a  loop  of  bowel  is  placed  p)arallel  with  the  root  of  the  mesentery, 
the  upper  end  will  be  nearest  the  duodenum,  providing  there  is  no  twist  in  the 
mesentery. 

Enterotomy  signifies  an  incision  into  the  intestine  for  the  purpose  of  re 
moving  a  foreign  body  or  for  ex))loration.    A  longitudinal  incision  is  made  o] 
posite  the  mc-scntcry,  and  the  wound  closed  with  Cicmj -Lcmbcrt  sutures. 

Enterorrhaphy,  or  suture  of  the  intestine,  b  performed  with  a  fine  straight 

nyund  needle  and  fine  silk  or  celluloid  thread.     It  is  essential  that  the  wound 

be  air  tight,  and  that  the  edges  ln'  'mv>rt»-i\  ?*n  \\\a.\  «cxfiws>TOicnxl^ranc  shall  c 
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in  contact  with  serous  membrane.  The  Lembert  suture  (Fig.  362)  is  placed 
at  right  angles  to  the  wound.  The  needle  is  inserted  about  one-fourth  inch 
from  the  edge  of  the  wound,  goes  down  to  and  Ihrough  the  submucous  coat  but 
not  ihrough  the  mucous  membrane,  is  broughtoutone-eigluh  inch  from  the  edge 
of  the  wound,  and  is  inserted  in  a  similar  manner  on  the  opposite  side,  so  thai 
when  tied  the  edges  of  the  wound  are  inverted.  The  stitches  are  about  one- 
eighth  of  an  inch  apart.  The  Czemy-Lembert  suture  (Fig.  363)  consists  of  a 
deep  suture  going  through  all  the  coats  of  the  bowel  and  a  superadded  Lembert 
suture.  Either  or  both  these  sutures  may  be  interrupted  or  continuous.  When 
using  a  suture  going  through  all  coats  it  is  better  to  place  the  knot  within  the 
lumen  of  the  bowel  and  to  use  catgut.  The  Halstead  mattress  suture  is  shown 
in  Fig.  364  and  the  Gushing  right  angle  suture  in  Fig.  365;  both  these  sutures 
arc  inserted  with  the  precautions  used  in  employing  the  Lembert  suture. 


^^ 


Kic.  J64.— Halstead  tnat- 
lrea»  suture.  (Monod  and 
V'lnverts.) 


I^IG.  365.  — Cushint's  su- 
ture.   (Rinnie.) 


Enterostomy  is  the  making  of  an  opening  into  the  intestine  in  order  to  feed 
a  patient  or  to  drain  away  the  contents  of  the  intestine  (artificial  anus); 
according  to  the  situation  of  the  opening  the  operation  is  called  jejunostomy 
or  colostomy. 

Jejunostomy  is  occasionally  performed  to  give  rest  to  the  stomach  in  cases 
of  gastric  hemorrhage,  and  to  feed  the  [Kitient  in  gastric  cancer  when  a  gas- 
troenterostomy is  inappilicable.  As  the  idea  is  to  introduce  food  and  prevent 
the  escape  of  intestinal  contents,  the  principles  used  in  the  Stamm-Kader 
gutrustomy  should  be  employed. 

Colostomy,  or  colotomy,  as  it  Is  sometimes  called,  is  covkctvovlVj  ero.Njvw^t^ 
for  the  relief  of  obslwction,  and  occasiona%  \ox  \.\\c  V'VixV'ast  tA  'pN\x\^N!««-^a'"^^ 
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bowel  rest  and  allowing  irrigation  in  cases  of  chronic  dysentery  or  other  severe 
ulcerative  lesions.  Weir  has  used  the  appendix  for  the  purpose  of  irrigating 
the  colon  (appendicostomy).  An  artificial  anus  should  never  be  made  in  the 
small  intestine  when  such  can  possibly  be  avoided,  because  of  the  interference 
with  nutrition,  which  is  more  marked  the  higher  the  opiening,  and  because  of  the 
digestive  effect  of  the  intestinal  juices  on  the  skin.  The  operation  is  performed 
in  the  same  manner  as  colostomy.  The  large  bowel  may  be  ojiened  in  either 
inguinal  region  or  in  cither  lumbar  region.  In  lumbar  colostomy  the  large 
Ijowel  is  apjiroached  exlrapcritoncally  through  the  loin.  The  operation  has 
been  abandoned,  txrcause,  as  compared  with  iliac  colostomy,  it  is  more  dif- 
ficult, dfK'ii  not  completely  divert  the  feces,  and  the  resulting  opening  is  not 
well  situated  for  cleanliness. 

Inguinal  colostomy  (Lillre-Maydl  operation)  may  be  done  on  either  side, 
but  the  left  side  is  chosen  whenever  possible.  An  incision,  two  or  three  inches 
long,  is  made  at  right  angles  to  a  line  drawn  from  the  anterior  superior  spine 
to  the  umbilicus,  its  middle  crossing  this  line  at  the  junction  of  the  outer  and 
middle  thirds.  A  loop  of  the  colon  is  pulled  into  the  wound,  and  there  fastened 
by  passing  a  glass  rod  through  the  mesentery  and  suturing  the  circumference 
of  the  skin  wound  to  the  bowel.  Instead  of  the  glass  rod,  gauze  or  other  mate- 
rial may  be  used,  or  the  middle  of  the  skin  incision  may  be  united  beneath  the 
bowel.  Before  fastening  the  bowel  it  is  advisable  to  make  the  upper  limb  of 
the  loop  taut  in  order  to  prevent  subsequent  prolapse.  The  bowel  is  opened 
with  scissors  or  cautery,  at  the  end  of  two  or  three  daj-s,  after  protecting  adhe- 
sions have  formerl;  no  anesthetic  is  required.  It  should  not  be  completely 
divided,  however,  for  a  week  or  ten  days.  When  immediate  opening  of  tlic 
intestine  is  mandatory,  there  is  considerable  risk  of  infecting  the  peritoneal 
cavity  with  feces.  The  auther  prevents  this  in  the  following  manner:  The 
loop  of  bowel  is  emptied  by  pressure,  and  a  clamp  placed  at  either  extremity, 
Uie  whole  being  surrounded  by  gauze.  One-half  of  a  Murphy  button  is  in- 
serted into  the  empty  loop  of  intestine  through  a  small  incision,  and  the  other 
half  is  squeezed  into  the  end  of  a  long  rubber  tube  whose  calibre  is  slightly 
smaller  than  that  of  the  flange  nf  the  button,  thus  making  a  tight  joint  (Fig. 
366).  The  two  halves  of  the  button  arc  then  jiressed  together,  or  in  other 
words  a  bteral  implantation  is  made  between  the  rubber  tube  and  the  bowel. 
The  feces  drain  through  the  rubber  tube  into  a  receptacle  on  the  floor.  By  the 
lime  the  button  has  sloughed  through  the  bowel,  i.e.,  at  the  end  of  two  or  three 
days,  adhesions  will  have  closed  the  peritoneal  cavity.  The  bowels  should 
move  once  or  twice  a  day,  the  anus  being  closed  at  other  times  by  a  hollow 
rubber  bulb,  shaped  somewhat  like  a  dumb-bell;  one  end  is  placed  in  the  in- 
tcsline  and  the  bulb  is  then  distended  y(\vV\  aw.  TVvco\icw«\i^may  be  providetl 
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wiih  a  more  or  less  satisfactory  sphincter  by  drawing  the  bowel  through  the 
split  rectus  muscle. 

Operative  clostire  of  the  artificial  antis  will  be  required  in  those  cases  in 
which  the  condition  for  which  it  has  been  establislietl  has  l)cen  removed.  The 
opening  in  the  biiwel  is  disinfected  with  carbolic  acid,  slutTcd  with  gauze,  and 
closed  with  sutures.  The  abdomen  is  then  carefully  scrubbed,  and  opened  by 
an  elliptical  incision  surrounding  the  anus,  the  involved  segment  of  bowel  being 
resected,  and  the  fecal  circulation  re-established  by  an  end-to-end  anastomosis. 
In  many  cases  the  lower  segment  will  be  so  contracted  that  tlie  surgeon  will 
prefer  a  lateral  anastomosis.    An  old  and  dangerous  method  is  to  apply  a 


I'lo.  j66.— Immcdiaic  enterostomy. 


clamp  to  the  spur  between  the  segments  and  leave  it  in  jio.sition  until  the  spur 
sloughs,  the  external  o|x*ning  then  being  closed  by  suture.  A  fecal  fistula  dif- 
fers from  an  artificial  anus  in  that  only  a  portion,  and  not  all,  of  the  intestinal 
contents  escape  through  the  abnormal  o[Kning.  It  may  follow  injury,  ulcera- 
tion, strangulation,  and  malignant  tumors  of  the  bowel,  or  inflammatory  lesions 
of  the  abdominal  cavity  secondarily  involving  the  bowel.  Occasionally  a  fecal 
fistula  is  dclihcralely  established  by  the  surgeon.  When  of  large  size  they 
require  the  same  treatment  as  artificial  anus.  Smaller  fistulx,  particularly 
in  the  large  hnwcl.  often  close  spontaneously.  If  the  tWLtV  \s> \\x\tW(>j  twi^wsa. 
inembnuic.  xh'm  ahould  be  dcslroycil  w(lV\  \.V»c  caviVcT^-    \^«v>.  ft\#«vvcv%Ns^» 
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the  small  bowel,  even  minute  fistulie  sometimes  refuse  to  heal.  In  these  cases 
the  external  ojwning  should  be  treated  as  mentioned  above  for  artificial  anus, 
the  tract  dissected  out,  and  the  opening  in  the  bowel  closed  by  suture.  WTien 
the  above  methods  are  inapplicable  or  inadvisable,  exclusion  of  the  intestine 
may  be  performed  (p.  558). 

Enterectomy,  or  resection  of  the  intestine,  is  performed  for  many  condi- 
tions, of  which  the  following  are  the  most  important:  gangrene,  extensive  injur)', 
tumors,  artificial  anus,  cicatricial  stenosis,  tuberculosis,  and  injur)'  to  the  vessels 
supplying  the  segment  of  bowel.  The  portion  of  gut  to  be  removed  is  drawn 
from  the  body,  and  the  peritoneal  cavity  protected  by  gauze  packing.  The  loop 
is  emptied  by  stripping  with  the  fingers,  and  clamps  placed  on  the  bowel  on 
each  side  of  the  proposed  incisions.  In  the  absence  of  intestinal  clamps, 
gauze  or  rubber  tubing  may  be  tied  around  the  bowel.  The  mesentery  is 
then  ligated  in  sections,  a  short  distance  from  the  bowel,  and  divided;  in  malig- 
nant disease  particularly,  a  V-shaped  portion  of  the  mesenter)'  is  removed, 
great  care  being  ejtercised  not  to  cut  off  the  blood  supply  of  the  bowel  which 
is  to  remain.  The  bowel  is  divided  somewhat  obliquely,  removing  more  at 
the  free  than  at  the  mesenteric  border,  in  order  to  give  a  greater  circumference, 
and  to  assure  a  good  blood  supply  to  the  antimesenteric  portion.  The  ends 
are  united  by  end-to-end  anastomosis,  or  they  are  closed  by  sutures  and  a 
lateral  anastomosis  performed.  The  opening  in  the  mesentery  is  closed,  and 
any  excess  folded  and  held  in  place  by  sutures. 

End-to-end  anastomosis,  or  circular  enterorrhaphy,  may  be  performed 
by  simple  suturing  or  with  the  aid  of  s[)ecial  a{)paratus.  Simple  suturing  is 
always  to  be  preferred  when  time  is  not  too  pressing.  The  divided  ends  of 
the  intestine  arc  brought  together  and  two  sutures  inserted  on  opposite  sides 
of  the  bowel,  each  midway  between  the  free  border  and  the  mesenteric 
attachment.  These  sutures  are  left  long  and  held  by  an  assistant,  in  order 
to  act  as  guides.  A  third  suture  Ls  now  inserted  at  the  mesenteric  border. 
(Kig.  367)  so  as  to  obliterate  the  space  normally  present  between  the  la)'crs 
of  the  mesentery  at  this  point.  The  two  segments  are  now  united  by  a  con- 
tinuous suture  of  catgut,  passing  through  all  the  coats  in  order  to  secure  firm 
apposition  and  stop  bleeding.  After  the  jwsterior  margins  have  been  united, 
the  suture  may  be  inserted  like  a  Gushing  right  angle  suture,  except  that  it 
passes  through  all  the  coats  (Fig.  368).  This  layer  of  sutures  is  buried  by  a 
continuous  Lembcrt  or  Gushing  suture  of  silk,  extending  around  the  whole 
circumference  of  the  anastomosis.  It  is  well  to  insert  an  extra  suture  at  the 
mesenteric  insertion  as  shown  in  Fig.  369.  When  the  ends  of  the  bowel  are 
of  unequal  size,  Ihe  larger  opening  may  be  partly  dosed  by  sutures,  or  the 
smaller  end  may  be  cut  obliquely  and  the  Ui^git  transversely;  under  these 
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circumstances,  however,  it  is  much  better  to  dose  both  ends  and  perform  a 
lateral  anastomosis.  In  MaunseWs  operation  the  ends  of  the  gut  are  first 
united  by  two  sutures,  one  at  the  mesenteric  and  one  at  the  free  border,  the 
knots  being  placed  within  the  lumen  and  the  sutures  left  long.  A  longitu- 
dinal incision  is  then  made  iD  the  hee  margin  of  the  segment  of  bowel  with 
the  larger  diameter,  about  an  inch  from  its  end.  These  sutures  are  drawn  out 
through  the  lateral  opening  (Fig.  370)  and  by  traction  an  artificial  intussus- 
cepticMi  is  produced  (Fig.  371).    The  edges  of  the  protruded  intussusceptum 


Fig.  367.— McMnteric  stitch. 


Fic.  36S. 


HHtHTtWV 


SUTURES 


Fto.36». 


Kics.  370  and  371.— Maunsell's  operation. 


are  united  by  sutures  passmg  through  all  the  coats  of  the  bowel,  the  intussus- 
ception reduced,  and  the  longitudinal  opening  closed  by  Lambert  sutures. 
The  union  may  be  reinforced  by  an  extra  layer  of  Lembert  sutures. 

Of  the  many  forms  of  special  apparatus  which  have  been  suggested  to 
facilitate  end-to-end  anastomosis,  the  Murphy  button  remains  the  premier 
and  will  alone  be  described.     The  button  is  of  metal  and  consists  of  two 
parts,  each  composed  of  a  hollow  cylinder  and  a  flan^.    V^Vtw  "s^sfc  <c^«sv?^<a. 
is  inserted  into  the  other  and  pressed  home,  V\vt  fta»^9>  ca.wtv^sN.XsR.  "sfc^Rcra^t^ 


556 


ABDOUEN. 


except  by  unscrewing,  there  being  two  spring  catches  (S.  S.  Fig.  379)  on 
opposite  sides  of  the  smaller  c)'lindcr,  and  a  screw  thread  in  the  interior  of 
the  larger.  In  one-half  of  the  button  there  b  an  additional  flange  (P.  Fig. 
372)  separated  from  the  first  by  a  spring  (C.  Fig.  371).  which  exercises 
constant  pressure  on  the  bowel,  and  thus  induces  necrosis 
and  liberates  the  button,  the  segments  of  bowel  having  in 
the  meantime  united.  A  purse-string  suture  is  inserted 
into  each  end  of  the  divided  intestine  as  shown  in  Fig. 
373,  sf>ccial  attention  being  given  to  the  mesenteric  inser- 
tion so  tJiat  it  will  be  included  within  the  grasp  of  the 
button.  One-half  of  tlie  button  is  inserted  into  the  open 
end  of  each  segment  of  bowel  and  the  purse-string  suture 


Fio.  373.  —  Pursf- 
ftrins  suture  t^i 
runninR  over  cUge  of 
liowcl  and  closinK 
»pace  betwcirn  mes* 
rnlery  U)  at  a. 


Kio.  ji7J  —  Murphy  liuiion.  A, 
Male  half:  H.  frmale  half.  The 
roun<1  hr)lr&  arc  for  rjrainase. 


drawn  tight  and  lied  (Fig.  374).  Any  excess  of  mucous  membrane  is  cut 
ofT  and  the  two  halvi-s  of  the  button  pressed  together.  The  button  should 
be  (passed  witli  the  feces  in  from  two  to  three  weeks.     The  disadvantages  of 


Fig.  374.— Button  ready  to  be  approximated. 


the  button  are  that  it  is  a  foreign  body  which  may  become  impacted  or  retained. 

producing  obstruction  or  ulceration  of  the  bowel,  and  that  its  use  may  be  fol- 

)owed  by  Jcakftge,  the  result  of  a  spreading  of  the  necrosis  which  it  newssurily 

iiuluces.     The  button  should  always  be  lnci\  W\otc  o\i«*\\c«v.  as  many  arc 
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defective  in  construction.    For  the  above  reasons  it  should  be  used  only  when 

great  sjKcd  is  desired. 
Lateral  anastomosis  is  performed  to  short-circuit  a 

portion  of  the  intestinal  canal,  and  sometimes  instead 

of  cnd-to-cnd  anastomosis  after  resection  of  the  bowel. 

In  tlie  latter  instance  the  open  ends  of  the  gut  are 

closed  by  sutures,  and  the  anastomosis  effected  some 

distance  from  the  ends  of  the  segments,  care  being  taken 

to  maintain  the  normal  direction  of  the  fecal  current 

whenever  possiljlc  (Fig.  375).     When  the  ends  of  the 

intestine  cannot  be  sufBciendy  mobilized  for  this  pur- 
pose, the  bowel  may  be  arranged  as  shown  in  P"ig.  376. 

After  the  loops  liave  been  em]>tied  clam{)s  arc  applied 

and  the  operation  completed  in  the  same  manner  as 

gastroenterostomy  with  suture  (p.  537).    The  Mur fifty 

button  is  applied  much  in  the  same  way  as  in 
end-to-end  anastomosis.  A  purse-string  su- 
ture p)assing  through  all  the  coats  is  intro- 
duced into  each  segment  of  bowel  opposite 
its  mesenteric  attachment,  incisions  made  into 
each  loop  of  bowel  within  the  area  embraced 
by  the  suture,  each  half  of  the  button  inserted, 
the  sutures  drawn  tight  and  lied,  and  the 
button  locked.     The  McCraw  ehixlk  lignture 

establishes  an   opening  between  the  loops  of  the 

bowel  in  from  two  to  four  days;  it  should  not  be 

used,  therefore,  when  an  immediate  communication 

is  desired.     The  danger  of  infecting  the  peritoneal 

cavity  by  feces  is  reduced  to  a  minimiim.     The  in- 
testinal loojjs  arc  emptied,  clamped,  and  surrounded 

by  gauze  as  in  other  intestinal  operations.      The 

two  loops  are  then  united  for  about  four  inches 

with  a  continuous  Lembert  suture.      "Thread  a 

piece  of  well  rounded  el4stic  cord,  about  3  mm.  in 

diameter,  in  a  straight  Hagedom  needle  (the  end  of 

the  cord  is  tapered  with  a  knife  to  [*rmit  of  thread- 
ing).    Pass  the  needle  into  the  lumen  of  the  gut 

and  out  again  at  a  point  two  and  one-half  inches  ^'°' 

distant.      The  track  of  the  needle  corres|Kinds  to 

the  incision  made  into  the  gut  in  the  suture  o^ycTaVww 


3?7.  —  l.:ileral    ii)i|ilanla- 
tion,    1  ttinnie.) 
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pull  the  needle  and  with  it  the  elastic  cord  through  the  intestinal  walls.  The 
as.sistant  keeps  the  cord  on  the  stretch  during  this  maneuver.  Re[icat  this 
in  the  opposite  direction  on  the  other  loop  of  gut.  Tighten  the  ligature  as 
much  as  possible,  cross  its  ends  and  secure  them  by  a  stout  silk  thread  passed 
underneath  and  tied  on  top"  (Binnie").  The  Lembert  suture  is  now  con- 
tinued around  the  site  of  the  anastomosis. 

Lateral  implantation  (Fig.  377),  or  end-to-side  anastomosis,  may  be  per- 
formed by  simple  suturing  or  by  means  of  the  Murphy  button. 

Exclusion,  or  segregation  of  the  intestine,  may  be  employed  to  put  out  of 
commission  a  segment  of  gut  whose  removal  is  impossible, e.g.,  an  extensive  neo- 
plasm, or  whose  removal  is  unnecessary,  e.g.,  in  chronic  inflammatory  lesions. 
The  bowel  above  and  below  the  diseased  segment  is  divided,  and  one  or  both 
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Fic,  J78. — Bilateral  excludon. 
(Binnir.l 


Fio.  J79.— Unilateral  exclunon. 
(Binnie.) 


ends  of  the  excluded  segmtait  closed,  or  fastened  to  the  skin  for  drainage  or  for 
ireatmcm  of  the  interior  of  the  bowel.  The  fecal  current  is  restored  by  anas- 
tomosing the  healthy  segments  of  bowel  (Fig.  378).  This  operation  is  called 
bilateral  exclusion.    Unilateral  exclusion  is  shown  in  Fig.  379. 

APPENDICITIS. 


The  vermiform  appendix,  as  the  name  implies,  resembles  a  worm  in  shape. 
It  varies  in  length  from  a  fraction  of  an  inch  to  one  fool,  but  is  generally  about 
three  inches  long.  It  may  point  in  any  direction,  but  most  frequently  it  runs 
downward  and  inward  or  upward  and  inward.  It  usually  arises  from  the 
postero-intemal  part  of  the  cecum,  which  it  resembles  in  structure,  exi-ept  that 
it  contains  a  large  amount  of  lymphoid  tissue,  a  fact  which  has  gained  for  it 
the  title  "abdominal  tonsil."  Although  it  may  be  entirely  retroperitoneal, 
il  is  almost  always  supplied  with  a  mesentery  (mcsoappcndix).  in  whose  free 
border  runs  the  artery  of  the  appendix,  wh\cli  is  a  branch  of  the  posterior  ileocc- 


cal;  one  or  two  small  vessels  may  run  also  outwards  on  the  body  of  the  organ 
within  tlie  folds  of  the  mesoappendix.  In  ihe  female  the  appendix  is  said  to 
be  occasionally  connected  with  the  ovar)'  by  a  fold  of  peritoneum  (appcndiculo- 
ovarian  ligament)  which  carries  a  small  arter)-  from  the  ovarian,  thus  giving 
additional  blood  supply.  The  orifice  of  the  appendix  is  slightly  narrowed 
by  a  mass  of  lymphoid  tissue,  called  the  valve  of  Gerlach.  The  function  of  the 
human  appendix  is  not  known,  although  some  believe  it  has  a  slight  influ- 
ence on  digestion  by  reason  of  its  secretion. 

The  causes  of  appendicitis  are  predisposing  and  exciting.  Among  the  pre- 
disposing causa  must  first  be  mentioned  the  peculiarities  of  the  appendix 
itself.  It  is  a  long,  narrow,  blind  sac  communicating  with  the  intestinal  canal 
and  often  constricted  at  its  orifice.  Furthermore  the  mesoappendix  is 
often  short,  thus  coiling  or  kinking  the  appendix  and  interfering  with  its  drain- 
age and  blood  supply.  Although  it  may  occur  at  any  age,  appendicitis  is  most 
frequent  between  the  tenth  and  thirtieth  year.  It  is  slightly  more  common 
in  males,  and  is  probably  more  frequent  in  the  summer  than  in  the  winter. 
Other  conditions  which  predispose  to  this  affection  are  tonsillitis,  rheumatism, 
influenza,  and  disorders  of  the  gastrointestinal  canal,  e.g.,  gastroenteritis, 
dysentery,  typhoid  fever,  and  constipation.  One  attack  markedly  predisposes 
to  subsequent  attacks.  The  exciting  causes  are  enteritis  (including  intestinal 
indigestion,  typhoid,  dysentery,  etc.)  which  spreads  to  the  appendix,  traumatism, 
exposure  to  cold,  and  foreign  bodies.  Foreign  bodies,  such  as  intestinal  jmra- 
sites,  seeds,  stones,  etc..  are  uncommon,  but  fecal  concretions  are  often  encoun- 
tered. Tuberculosis,  actinomycosis,  and  certain  neoplasms  also  may  involve 
the  appendix,  and  inflammation  of  neighboring  structures,  e.g.,  the  uterine 
a])pendages,  may  cause  a  secondary'  apfjcndicitis.  No  matter  what  the  source 
of  irritation,  however,  the  most  important  factor  is  infection  of  the  walls  with 
micro-organisms,  especially  the  colon  bacillus.  The  ordinary  pyogenic 
bacteria,  particularly  the  streptococcus  pyogenes  and  less  frequently  other 
organisms,  also  are  found,  either  alone  or  as  a  mixed  infection.  The  appendix 
is  normally  inhabited  by  hordes  of  bacteria,  which  become  vicious  only  when 
they  enter  the  wall  of  the  appendix  through  an  abrasion,  e.g.,  by  a  fecal  con- 
cretion, or  by  absorption  without  an  abrasion,  e.g.,  when  the  drainage  of  the 
organ  is  defective  as  the  result  of  kinks,  adhesions,  tumors,  concretions,  for- 
eign bodies,  swelline  of  the  mucous  membrane  of  the  cecum,  etc. 

The  pathological  anatomy  of  an  inflamed  appendix  varies  with  the  viru- 
lence of  the  infection,  the  depth  of  the  inflammation,  the  duration  of  the  proc- 
ess, and  the  complications.     In  catarrhal  appendicitis  the  mucous  membrane 
is  swollen  and  congi-sted  and  sometime*  presents  hemovtW^t  \ao-,  ^t  ■^•qk.- 
ess  may  subside  if  drainage  is  free,  or  it  ma'y  cxVcuA  Vo  vVic  omVcx  '»caSia  VjtvUT- 
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slUiaJ  appefidkilis).  the  entire  organ  then  Ix'ing  swollen  and  congested,  and 
containing  j)us  {empyema  oj  appnuiLx),  blood,  or  feces.  Interstitial  abscesses 
also  may  be  found.  If  the  appendix  empties  itself  into  the  cecum,  the  patient 
may  recover  from  the  attack,  but  the  organ  is  permanently  crippled  and  a 
chronic  or  recurring  inflammation  ensues.  More  often  the  disease  progresses 
to  ulceration  or  gangrene.  Ulcerative  appendkitis  may  arise  also  primarily, 
e.g.,  in  typhoid  fever  or  dysentery,  or  from  a  foreign  body.  One  or  more  of  these 
ulcers  may  perforate  (perjoralive  appendkilis) ,  either  into  the  free  peritoneal  cav- 
ity, or  much  more  commonly  after  the  general  peritoneal  cavity  has  been  pro- 
tected by  inflammatory  adhesions.  In  the  latter  instance  a  localized  abscess  will 
be  formed.  Ulcers  which  do  not  perforate  but  cicatrize,  cause  strictures  and 
deformities  of  the  appendix.  When  such  contraction  is  universal,  the  entire 
cavity  may  disapjiear  (obliterating  appendicitis).  The  appendix  occasionally 
becomes  distended  witli  mucus  distal  to  a  stricture  {hydrops  or  miicoceU  of 
the  appendix).  Gangrenous  appendicitis  may  follow  any  of  the  preceding 
varieties,  or  it  may  be  caused  by  a  sudden  and  overwhelming  infection,  or  by  a 
cutting  off  of  the  blood  supply  as  the  result  of  thrombosis,  or  obstruction  of 
the  vessels  by  kinks,  etc.  This  variety  may  develop  within  a  few  hours 
{jidminating  appendicitis).  The  organ  undergoes  moist  gangrene,  being  soft, 
swollen,  and  green  or  black  in  color,  and  soon  separating  from  the  healthy 
tissues.  In  fulminating  cases  it  may  lie  free  in  the  peritoneal  cavity.  In  any 
case,  however,  in  whicJi  tlic  inflammation  progresses  beyond  the  mucous  mem- 
brane, adhesions  are  apt  to  form  about  the  appendix,  thus  serving  as  a  protec- 
tive barrier  in  the  event  of  gangrene  or  perforation.  The  exudate  thus  formed 
may  become  purulent,  even  in  the  absence  of  perforation  or  gangrene.  The 
situation  of  the  appendix  determines  the  location  of  the  abscess,  which  may 
rupture  tlirough  the  abdominal  wall,  into  a  neighboring  hollow  viscus,  or  into 
the  general  peritoneal  cavity.  Among  the  other  complications  of  suppuration 
about  the  appendix  may  be  mentioned  perforation  of  the  iliac  vrin  or  artery, 
psoitis,  lymphangitis  or  lymphadenitis,  phlebitis  (iliac,  femoral,  mesenteric, 
or  portal),  ab.sccss  of  the  liver,  kidney,  spleen,  or  lung,  subphrenic  abscessi 
empyema,  endocarditis,  meningitis,  parotitis,  and  pyemia. 

The  symptoms  may  be  described  under  two  headings,  according  to  whether 
the  disease  is  acute  or  chronic.  The  most  important  sjTnptoms  of  acute 
appendkitis  arc  pain,  tenderness,  and  rigidity  of  the  muscles  over  the  appendix, 
which  is  generally  in  the  right  iliac  fossa,  but  may  be  in  the  loin,  pelvis,  or  any 
]jart  of  the  right  side  of  the  abdomen;  in  rare  instances  it  is  to  the  left  of  the 
median  line.  The  first  symptom  is  pain,  which  usually  develops  suddenly, 
is  paroxysmni  in  the  beginning  and  confined  to  the  epigastric  or  umbilical 
region,  and  later  becomes  constant  atid  \oca\iicA  vev  Xive,  xe^on  of  the  appendix. 
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It  is  increased  by  pressure,  movements  of  the  ri^ht  thi^h,  alifii)iiiinal  respira- 
tion, etc.  It  may  disappear  entirely  after  the  onset  of  j^an^jrcne  or  suppuration. 
The  situation  of  the  most  marked  tenderness  also  varies  with  the  situation 
of  the  appendix,  and  hence  may  require  rectal  or  vaginal  examination  for  its 
development;  in  most  instances,  however,  it  is  at  Mc  Bumey's  point  (one  and 
one-half  to  two  inches  from  the  anterior  superior  spine  of  the  right  ilium  on  a 
line  running  to  the  umbilicus).  The  skin  over  the  inflamed  area  also  may 
be  hyperesthetic.  Rigidity,  often  board-like  in  character,  likewise  is  most 
intense  over  the  appendix,  and  its  degree  and  extent  usixally  indicate  the  degree 
and  extent  of  the  underlying  inflammation.  Vomiting  occurs  with  the  epigas- 
tric pain,  then  subsides,  and  recurs  with  the  development  of  fK-ritonitis.  Consti 
pation  is  present  in  about  twothirdsof  the  cases.  The  temperature  usually  rises 
two  or  three  degrees,  but  in  many  cases  there  is  no  fever  until  abscess  or  periton- 
itis or  other  septif  complications  ensue.  Chills  are  rare  and  generally  indicate 
gangrene  of  the  ap|K;ndix  or  metastatic  abscesses.  The  pulse,  in  the  absence 
of  complications,  may  Ik-  normal  or  but  slightly  accelerated;  it  becomes  rapid 
with  the  development  of  peritonitis.  The  respirations  arc  costal,  hut  the  rate 
is  not  influenced  to  any  great  extent  until  peritonitis  develops.  The  facial 
expression  may  be  that  of  piain.  but  is  not  characteristic  in  the  alisence  of  periton- 
itis. The  tongue  is  usually  coated.  The  late  synijiloms,  in  a  [jrogrcssivc  case, 
are  those  of  peritonitis.  In  the  early  stages  the  underlying  structures  cannot 
be  palpated  because  of  the  muscular  rigidity,  but  with  the  formation  of  an 
abscess  or  a  fibrinous  exudate  about  the  appendix,  a  mass  may  be  felt  and  some- 
times seen.  This  tumor  is  smooth,  fixed,  usually  tympanitic,  and  rarely 
fluctuating.  After  the  infected  focus  has  Ijecome  well  encapsulated,  the  rigid- 
ity often  disapixars.  Rough  or  fK>werful  pressure  should  never  be  used  in 
acute  cases  because  of  the  danger  of  rupturing  the  appendix  or  an  environing 
abscess.  Leukocytosis,  increasing  with  the  extent  of  the  infection,  unless  sudi 
be  overwhelming,  is  a  sign  of  some  value  when  considered  with  the  clinical  phe- 
nomena. The  progress  of  the  disease  varies  greatly  in  different  instances.  In 
the  mildest  forms  in  which  the  infection  does  not  extend  beyond  the  appendix, 
aimplcte  rt?covery  may  follow  in  a  few  days,  but  sub.sequent  attacks  are  the 
rule  {recurring  apprndUilis).  In  fulminating  cases  the  peritoneum  may  1«: 
involved  within  a  few  hours.  Unfortunately  it  is  im[x)ssiblc  to  foretell  from 
the  character  of  the  symptoms,  which  cases  will  recover  and  which  will  progress 
to  perforation,  gangrene,  or  abscess  formation.  In  the  midst  of  even  the  mild- 
est symptoms,  sudilcn  ()erforation  or  gangrene  with  their  disastrous  sequela? 
may  occur.  Chronic  appcndicilis  may  be  such  from  the  beginning  or  it 
may  follow  an  acute  attack.  The  symptoms  are  pain  m\A  v«\A»^T\vs&\w'(^t 
icgioa  of  the  appendix  witli  chronic  indtgcslion,  OccasvwMil^^  ■aw  >i!civi!*.«v'!^ 
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appendix  may  be  felt.    Chronic  app)endicitis  in  which  acute  attacks  occur 
at  intervals  is  called  relapsing  appendicilis. 

The  diagnosis  is  generally  easy,  but  may  be  very  difficult  or  impossible.  In 
many  cases  a  failure  to  make  adefinite  diagnosis  entails  no  serious  consequences, 
because  the  surgeon  recognizes  the  necessity  for  operation  in  order  to  deal  with 
some  intraabdominal  catastrophe.  Pain,  tenderness,  and  rigidity  are  prominent 
features  in  this  group  of  cases,  which  includes  among  other  conditions  the  fol- 
lowing: Perforation  of  any  fwrtion  of  the  gastrointestinal  canal,  intestinal 
obstruction,  inflammation  of  Meckel's  diverticulum,  volvulus  of  the  omen- 
tum, acute  infections  of  the  gall-bladder,  abscess  of  the  kidney,  floating  kidney 
with  twisted  ureter,  extrauterine  pregnancy,  inflammatory  lesions  of  the  right 
tube  or  ovary,  ovarian  cj-sf  with  twisted  pedicle,  acute  pancreatitis,  throml>osis 
of  the  mesenteric  vessel,  and  tuberculous  jieritonitis.  In  a  second  group  of  cases 
a  mistake  in  diagnosis  may  lead  to  an  unnecessary  operation.  A  {lartial  list  of 
these  cases  is  as  follows:  Acute  indigestion,  intestinal  colic,  acute  enteritis, 
tj-phoid  fever,  gastric  ulcer,  dj'sentery,  hepatic  colic,  renal  colic,  movable 
kidney,  ureteritis,  epididymitis,  dysmenorrhea,  lead  poisoning,  incipient  inguinal 
hernia,  pneumonia,  pleurisy,  Pott's  disease,  cerebrospinal  meningitis,  abdom- 
inal crisis  of  locomotor  ataxia,  and  distention  of  the  urinary  bladder.  A 
mass  in  the  right  iliac  region  may  be  due  to  fecal  impaction,  neoplasm  of  the 
structures  in  this  region,  cysts,  lymphadenitis,  foreign  body  in  the  intestine, 
intussusception,  aneurj'sm,  abscess  (from  the  vertebrse  or  pelvic  bones, 
ileopsoas  or  abdominal  muscles),  pelvic  cellulitis,  inflamed  undescended  tes- 
ticle, preperitoneal  hernia,  enlarged  gall-bladder,  displaced  kidney,  and  phan- 
tom tumor.  Space  cannot  be  spared  in  this  place  to  give  a  separate  enumera- 
tion of  the  symptoms  of  the  above  conditions,  but  in  most  instances  the  dif- 
ferential diagnosis  is  possible  if  care  is  taken  to  obtain  a  full  history  and 
make  a  complete  examination. 

The  treatment  is  operation  as  soon  as  the  diagnosis  is  made.  There  are 
certain  exceptions  to  this  rule,  e.g.,  the  absence  of  a  competent  surgeon  or 
the  presence  of  some  other  grave  malady  which  will  render  operation  extremely 
dangerous.  Under  these  circumstances  or  when  operation  is  refused,  the 
patient  should  be  confmed  to  bed  and,  if  seen  carlyin  the  attack,  given  a  lajcati>-e. 
Purgatives  are  contraindicated  at  a  later  period,  because  of  the  danger  of  caus- 
ing perforation,  or  spreading  the  infection  if  such  be  outside  the  appendix;  in 
these  cases  the  bowels  should  be  moved  by  encmata.  The  diet  should  Il- 
liquid;  if  vomiting  persists,  the  stomach  should  be  washed  out  and  the  patient 
fed  by  rectum.  An  ice  bag  or  hot  water  bag  may  be  applied  over  the  appendix. 
Opium  may  be  given  to  quiet  peristalsis  and  relieve  pain,  but  under  no  tircum- 
sUaces  before  a  positive  diagnosis  is  inadcVtcc&vise  o^  \.\«.  dantgsr  of  clouding 


APPENDICITIS. 


563 


the  symptoms.  The  mortality  with  mctiical  treatment  is  said  to  be  25  per 
cent.,  that  of  early  operation  while  the  infection  is  still  confined  to  the 
appendix  is  less  than  i  per  cent.;  in  cases  in  which  a  localized  abscess 
has  formed  the  mortality  of  operation  is  from  5  to  10  per  cent.,  in  those 
•with  diffuse  peritonitis  between  30  and  50  per  cent.  The  practitioner 
is  sometimes  advised  to  wait  for  an  interval  before  operating  in  cases 
with  mild  or  subsiding  symptoms,  but  operation  in  these  cases  is  just  as  safe 
as  in  an  inter^•al.  and  the  danger  of  a  sudden  exacerbation  is  precluded.  If 
a  patient  has  passed  through  one  attack  of  undoubted  appendicitis,  removal 
of  the  organ  is  recommended  because  of  the  danger  of  subsequent  attacks; 
this  advice  becomes  progressively  stronger  with  the  number  of  attacks  which 
have  been  experienced. 

Operation  in  clean  cases,  i.e.,  early  in  an  att^irk  or  in  interval  cases,  is 
as  follows:  The  abdomen  is  ofx;ned  by  an  incision  through  the  outer  border 
of  the  right  rectus  muscle  or  semilunar  line,  beginningat  the  level  of  the  umbihcus 
and  extending  downwards  two  or  more  inches,  according  to  the  amount  of  room 
desired.  When  one  is  positive  that  there  is  no  cxtraappendicea!  infection, 
the  McBumey  method  of  opening  the  abdomen  is  ideal,  because  no  nerves  are 
severed  and  subsequent  hernia  is  practically  impossible.  A  two  or  three  inch 
skin  incision  is  made  in  the  direction  of  the  fibers  of  the  external  oblique,  the 
center  of  the  incision  being  about  one  and  one-half  inches  from  the  ante- 
rior superior  spine  of  the  ilium  on  a  line  to  the  umbilicus.  The  fibers  of 
the  external  oblique  are  separated  and  retracted,  likewise  the  fibers  of 
the  internal  oblique  and  transvcrsaUs  muscles,  which  run  almost  at  right 
angles  to  the  superficial  wound.  The  transvcrsalis  fascia  and  peritoneum 
are  severed  in  the  same  direction  as  the  internal  i>blique.  At  the  completion 
of  the  operation  each  of  these  layers  is  separately  sutured  with  catgut.  The 
appendix  may  be  found  as  soon  as  the  abdomen  is  opened.  In  other  cases  it 
will  be  necessary  to  identify  the  cecum,  and  follow  the  anterior  longitudinal 
band,  which  always  leads  to  the  base  of  the  apiwndix.  If  adhesions  are  encoun- 
tered, they  should  never  be  separated  without  protecting  the  general  peritoneal  , 
cavity  with  gauze,  as  they  may  harbor  a  focus  of  suppuration.  The  mcsoap- 
pendix  is  pjerforatcd  close  to  the  cecum  with  an  aneurj-sm  needle,  armed  with 
fine  silk,  ligated,  and  divided.  There  arc  numerous  ways  of  amputating  the 
appendix,  but  the  best  method,  when  the  cecum  can  be  drawn  into  the  wound, 
is  to  grasp  it  on  each  side  of  the  base  of  the  appendix  with  the  thumb  and  fore- 
finger of  the  left  hand,  remove  the  organ  with  scissors  by  cutting  flush  with  the 
cecum,  and  close  the  opening  in  the  bowel  by  a  double  row  of  Lembert  sutures 
of  silk.  When  the  cecum  cannot  be  delivered,  the  appcndvtxt^a.>j\i«.>cv'iA.<Js.<5f».>s» 
its  base,  amputated  beyond  (he  ligature,  and  t,V\csVviVcv\i\iwv«.^vs\>Jpia.Vv».^«A. 
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wilb  c»iiXF  pads  s»  qucUr  as  it  sftpms.  Wben  tbe  p»  oeiscs  to  flow,  tlar  ^ 

optTiiriS  ii  cnlarsrf  w;:h  the  5:;2er.  the  cavity  dried  with  gaiur.  and  the  ap- 
pendix rt~.ovc-i  by  one  •:■:'  the  rr.ethc^  already  mentioned,  using  catgut,  how- 
ever, for  the  .~c>  .it  ten iLx  ani  for  the  apfwndii  ii  it  is  to  be  retDoved  by 
the  simpie  !;sa:t:rt  meth  -1  The  ca\-it>-  is  rr.opped  with  salt  solution,  dried. 
and  f.lled  with  a  sLnde  Z-^kxi  cf  sterile  gauze,  which  protrudes  from  the 
wound;  the  cruter  tackin;;  is  then  removed,  and  the  supcrAious  portion  of 
the  wound  cl'^ied  with  jjtu.'-c^-  This  gauze  drain  may  remain  in  place  as 
long  as  a  -.vctk.  unless  the.-e  a.-e  s^-mptonis  of  retention  of  pus.  If  the  pro- 
tectine  jauze  iiackin^  has  be-en  cntdently  arranged  during  the  operation. 
the  abKess  cavity  may  be  safely  washed  with  salt  solution  after  the  pus  has 
Ix-en  rem  .-.-cd- 

For  operation  for  diffuse  peritonitis  following  appendicitis  see  p.  521. 

The  sequelae  of  of-erati.jn  in  abscess  cas<-s.  or  in  those  complicated  by  perit- 
onitis, are  siconilan.  abscess.  init>tinal  ibstruction.  fecal  fistula,  suppuration 
of  the  5ur«.rrRial  v.  lun^l.  and  hciTiia. 

THE   LIVER. 


For  injuries  of  the  liver  .-«  i>  ntus:  "ns  ..:..!  wounds  of  the  abdomen. 

Abscess  of  the  liver  :?  ni.^^t  frcjucnt  in  :!u-  inh..ibilanis  of  tropical  coun- 
tries and  in  ait'ih^  ■!;'.-.  Inkctinn  n.ay  be  ■lircc;  as  in  wounds  or  when  it  ex- 
K.-nd;  iPini  neiithb  .rir.'.;  urgan^;  it  may  trawl  u;>  the  bile  ducts,  particularly 
when  they  are  i'b>!ruv!id;  and  it  may  \k  carric't  by  the  blotxl  stream,  either 
hepatic-  a.-  in  ;;i.niral  cyemia.  v>r  \x-n.\\.  ,\s  '.w  aV>><\;-~s<«  following  infective 
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lesions  in  the  area  drained  hy  the  jxjrtal  vein,  e.g.,  appendicitis,  and  dysentery 
or  other  forms  of  intestinal  ulceration.  Hydatid  cysts  may  suppurate,  and  in 
tropical  countries  a  contusi<in  may  be  followed  by  an  abscess.  The  organisms 
most  frequently  found  arc  streptococci,  staphylococci,  and  the  colon  bacillus. 
In  that  form  following  amebic  dysentery  (tro^cal  abscess)  the  pus  is  fre- 
quently sterile,  the  organisms  probably  having  perished  as  the  result  of  the 
chronicity  of  the  case.  Tropical  and  traumatic  abscesses  are  usually  solitary 
and  occupy  the  right  lobe,  pyemic  'abscesses  small,  multiple,  and  hence 
rarely  amenable  to  treatment. 

The  symptoms  in  acute  and  pyemic  abscesses  are  chills,  fever,  and  sweats, 
and  pain,  lendcmcss.  and  enlargement  of  the  liver.  There  is  leukocytosis 
and  perhaps  slight  jaundice.  In  solitarj-  abscesses,  particularly  in  the  tropical 
variety,  the  symptoms  may  be  trivial  and  the  course  very  chronic.  Pain 
reflected  to  the  right  shoulder  and  tenderness  over  the  liver  are  common.  Fever 
and  sweats  arc  present  in  most  cases,  and  there  are  emaciation,  loss  of  apiielite. 
and  often  slight  jaundice.  The  liver  is  enlarged,  but  fluctuation,  or  edema  of 
the  skin,  is  .seldom  detected.  Leukocytosis  may  be  absent.  The  abscess  may 
break  into  the  peritoneal  cavity,  one  of  the  hollow  viscera,  the  pleura,  or  the 
lung,  or  it  may  point  externally  through  the  abdominal  wall.  The  diagnosis 
may  be  confirmed  by  aspiration,  the  needle  being  inserted  in  the  seventh  or 
eighth  intercostal  space  between  the  a.xillary  lines,  below  the  costal  arch  in 
the  right  nipple  line,  or  posteriorly  in  the  ninth  or  tenth  interspace  vertically 
below  the  angle  of  the  scapula.  One  should  be  prepared  to  proceed  immedi- 
ately with  ojieration  if  pus  is  found. 

The  treatment  is  hcpaloUymy  by  the  abdominal  or  tin  racic  route,  depending 
upon  the  situation  of  the  abscess.  If  the  former  is  chosen,  the  alidomcn  is 
opened  usually  by  a  longitudinal  incision  below  the  costal  arch.  If  the  liver 
is  adherent  to  the  abdominal  wall,  the  abscess  may  be  ojitned  without  danger 
of  contaminating  the  peritoneal  cavity.  In  the  absence  of  adhesions  the 
peritoneal  cavity  must  be  protected  by  gauze  packing.  The  abscess  is  located 
with  a  hollow  nee<lle,  and  opened  by  passing  a  knife  or  cautery  blade  along 
the  needle.  The  abscess  is  irrigated,  and  drained  with  a  rubber  tube,  the  free 
portion  of  the  cavity  being  lightly  packed  with  gauze.  After  removing  the 
gauze  which  protects  the  [x-ritoncal  cavity,  the  liver  below  the  opening  of  the 
abscess  may  be  sutured  to  the  abdominal  wall.  When  the  abscess  is  high 
on  the  dome  of  the  liver,  the  transpleural  or  thoracic  operation  is  indicated. 
The  abscess  is  located  with  the  needle  as  directed  above,  the  rib  below  the 
needle  excised,  and,  if  the  pleural  cavity  is  obliterated  at  this  point  by  adhe- 
sion.'*, the  abscess  njn-ned  as  pn-viously  described.  U  vViexc  a.ttvvv.s^'NwsHwiWb- 
tlii'  two  l:iyprs  ol  ihr  pleura  should  be  slUcWA  Vr>?,eVVvcx  VaV  ca.\.S5A- 
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Hydatid  cysts  are  found  more  frequently  in  the  liver  than  in  any  other  por- 
tion of  the  body  (p.  184).  They  vary  greatly  in  size  and  are  seldom  painful. 
When  superficial,  fluctuation  and  hydatid  fremitus,  or  thrill,  may  be  obtained; 
the  latter  is  due  to  the  rubbing  together  of  the  daughter  cysts.  When  deeply 
situated  the  c>'st  may  be  mistaken  for  a  neoplasm.  Aspiration  may  be  used 
for  diagnostic  purposes,  but  only  immediately  before  operation.  The  fluid 
contains  no  albumen,  the  specific  gravity  is  low,  1006  to  loio,  and  it  contains 
the  characteristic  scolices  or  booklets.  The  cyst  may  shrink  and  the  contents 
become  inspissated,  or  it  may  enlarge,  with  or  without  suppuration,  and  burst 
externally,  into  the  peritoneum,  into  one  of  the  hollow  viscera,  into  the  pleural 
cavity,  or  into  one  of  the  large  neighboring  veins. 

The  treatment  is  much  like  that  of  abscess.  After  protecting  the  abdom- 
inal cavity,  the  cyst  is  aspirated,  opened  with  the  cautery  or  knife,  the  daughter 
cysts  removed,  and  the  cavity  drained  after  stitching  the  edges  of  the  opening 
to  the  abdominal  wall.     Small  q'Sts  may  be  completely  excised. 

Ttimors  of  the  liver  are  usually  secondary.  Among  the  primary  tumors 
are  carcinoma,  sarcoma,  endothelioma,  angioma,  fibroma,  adenoma,  lipoma, 
and  myxoma.  In  suitable  cases  the  growth  may  be  resected  with  the  knife 
or  thermocauter)',  after  surrounding  it  with  a  series  of  interlocking  ligatures 
of  silk  or  catgut,  introduced  with  a  blunt  needle.  In  certain  cases  the  growth 
may  be  secured  extrapcritoneally  by  passing  pins  through  the  pedicle,  and 
then  removed  after  constricting  the  pedicle  with  an  elastic  ligature,  which  is 
left  in  place. 

Hepatoptosis,  or  floating  Uver,  is  generally  a  part  of  splanchnoptosis.  There 
may  be  pain,  vomiting,  and  general  weakness,  with,  in  some  cases,  jatmdice 
and  ascites.  The  prolapsed  organ  may  be  oudined  by  palpation.  The 
trealment  is  that  of  splanchnoptosis.  When  other  measures  fail,  the  liver 
may  be  sutured  to  the  anterior  abdominal  wall  with  a  blunt  needle  and  silk 
or  catgut  (hepatoptxy).  In  partial  ptosis,  or  floating  lobe,  e.g.,  the  result  of 
tight  lacing  or  cholelithiasis  (Riedd's  lobe),  the  cause  should  be  removed,  and 
the  floating  lobe  supported  by  suturing  the  ligamentum  teres  or  gall-bladder 
to  the  abdominal  wall.    Excision  of  a  linguiform  projection  also  has  been  done. 

In  atrophic  cirrhosis  of  the  liver  with  ascites,  attempts  have  been  made 
to  establish  a  collateral  circulation  between  the  portal  and  systemic  vessels 
{Talma's  operation,  or  epiplopexy).  The  fluid  is  drawn  off  by  a  puncture 
above  the  pubes  and  the  abdomen  opened  above  the  umbilicus.  The  external 
surfat-e  of  the  liver  and  spleen  and  the  parietal  peritoneum  are  scrubbed  with 
gauze,  after  which  the  omentum  is  sutured  to  the  abdominal  wall.  The  wound 
is  then  closed,  and  the  freshened  intraperitoneal  surfaces  held  together  by  a 
tJght  bandage  or  adhesive  plaster  appWcd  to  \.\\c  \ivver  abdomen.    A  few  cases 
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have  been  cured  in  this  way. 
ted  by  cholecystostomy. 


Biliary  cirrhosis  without  ascites  has  been 
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Cholangitis,  or  inflammatiun  of  the  biliary  ducts,  may  be  acute  (catarrhal 
or  suppurative)  or  chronic.  Acute  catarrhal  cholangitis  {catarrhal  jaundice) 
is  usually  due  to  an  ascending  infection  from  the  duodenum;  it  is  dealt  with 
by  the  physician  and  need  not  be  discussed  here.  Suppurative  or  phlegman- 
ous  cholangitis  is  caused  by  pyogenic  organisms  which  ascend  from  the  duod- 
enum or  are  excreted  with  the  bile.  Any  lesion  interfering  with  biliary  drainage 
predisposes  to  this  condition,  and  it  may  be  caused  by  general  infections,  e.g., 
pyemia,  typhoid  fever,  influenza,  etc.  The  symptoms  arc  those  of  septicemia 
or  pyemia,  with  an  enlarged  and  tender  liver  and  a  varying  degree  of  jaundice. 
The  treatment  is  that  of  pyemia,  witli  the  removal,  if  pxissible,  of  any  obstruc- 
tion to  the  flow  of  bile,  and  drainage  of  the  gall-bladder. 

Chronic  catarrhal  cholangitis  may  in  rare  instances  follow  the  acute  form, 
but  is  usually  the  result  of  obstruction  of  the  bile  ducts  (gall-stones,  parasites, 
tumors,  aneurysm,  pancreatitis,  adhesions,  prolapse  of  the  kidney  or  liver,  pseu 
domembrane,  strictures,  and  inflammatory  swelling  of  the  mucosa).  In  rare 
instances  obstruction  is  due  to  congenital  absence  or  atresia  of  one  or  more  of 
the  ducts.  The  symptoms  are  persistent  jaundice,  and  in  many  cases  recurring 
attacks  of  fever  associated  with  sweats  {Charcot's  intermittent  )cver).  There 
is  usually  enlargement  and  tenderness  of  the  liver  with  asthenia  and  emaci- 
ation. "The  complications  which  may  follow  are  suppurative  cholangitis, 
diffuse  hepatitis,  abscess  of  the  liver,  cirrhosis  of  the  liver,  pylephlebitis,  chole- 
cystitis and  empyenra  of  the  gall-bladder,  perforation  of  the  ducts,  acute,  sub- 
acute or  chronic  pancreatitis,  endocarditis,  pleurisy,  pneumonia  and  other 
septic  diseases"  (Robson).  The  treatment  is  removal  of  the  cause  when 
possible,  and  drainage  of  the  biliary  ducts  by  one  of  the  operations  to  be  de- 
scribed later. 

Cholecystitis,  or  inflammation  of  the  gall-bladder,  may  be  catarrhal,  pseudo- 
mtmbranous.  supj)uralive  (empyema  of  the  gall-bladder),  or  gangrenous.     As 
ic  result  of  repeated  attacks  of  inflammation,  the  gall-bladder  may  be  reduced 

a  fibrous  cord  {obliterating  cholecystitis).    Distention  of  the  gall-bladder 

"with  mucoid  fluid  the  result  of  obstruction  to  the  cj'stic  duct  is  called  hydrops 

cystidis  jeUe4t.    The  infection  may  ascend  from  the  duodenum  or  descend  from 

liver.    The  organisms  most  frequently  found  are  the  colon  bacillus,  the 

ihoid  bacillus,  and  the  ordinary  pyogenic  organisms.  The  causes  a.TC.  vV\ksk. 
of  cholangitis,  the  most  frequent  etiological  l&cVoi  \>evtvif,  ^j}\-«>\niv«s>.   \s\  'Jsxt 
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severer  grades  there  is  always  a  pericJiolecystilis,  which  may  result  in  suppura- 
tion or  the  formation  of  adhesions.  In  the  latter  instance  perforation  of  the 
gall-bladder  into  one  of  the  hollow  viscera  may  occur.  The  symptoms  vary  in 
degree  with  the  grade  of  inflammation.  They  arc  pain  and  tenderness  in  the 
region  of  the  gall-bladder,  with,  in  the  more  severe  form,  fever,  rapiil  pulse, 
vomiting,  and  rigidity  of  the  abdominal  muscles.  In  many  instances  the  dis- 
tended gall-bladder  may  be  faljiated  below  the  edge  of  the  ribs.  Jaundice 
may  be  present  or  absent,  and  the  leukocytes  are  increased  in  number. 

The  treatment  is  operation  in  all  cases,  with  the  exception  of  the  catarrhal 
variety.  In  this  form,  especially  when  arising  in  the  course  of  some  general 
disease  like  enteric  fever  and  not  associated  with  severe  symptoms,  medical 
treatment  is  efiicacious.  Should  the  symptoms  persist,  however,  or  become 
severe,  operation  will  be  indicated.  In  catarrhal,  pseudomembranous, 
and  suppurative  cholecystitis,  cholecystostomy  is  the  proper  treatment,  gall- 
stones being  removed  if  present.  In  hydrops  and  gangrene  cholecystectomy 
is  indicated. 

Cholelithiasis  (gall-stones)  is  said  to  affect  nearly  lo  per  cent,  of  all  adults, 
75  per  cent,  of  the  cases  being  females.  It  is  most  common  in  individuals 
past  forty.  Sedentary  habits,  catarrh  of  the  stomach  and  duodenum,  and 
lesions  which  interfere  with  biliar>-  drainage  are  predisposing  factors.  The 
cause  of  gall-stone  formation  is  catarrhal  inflammation  induced  by  micro- 
organisms. The  nucleus  of  the  stone  is  generally  a  mass  of  bacteria,  rarely 
a  blood  clot,  particle  of  mucus,  or  other  foreign  body  The  stones  are  aim- 
posed  of  cholesterine  and  calcium  salts,  and  vary  in  color  according  lo  the 
quantity  of  bile  pigment  present.  They  vary  greatly  also  in  number  and  si/e. 
and  when  multiple  are  faceted  from  mutual  pressure.  The  organisms  most 
frequently  found  are  the  colon  bacillus  and  the  typhoid  bacillus,  hence  in  many 
cases  a  previous  historj'  of  typhoid  fever  may  be  obtained.  The  stones  are 
almost  always  formed  in  the  gall-bladder  and  rarely  in  the  biliar>- ducts,  although 
they  are  often  lrans|)orted  to  the  latter  situation.  Symptoms  sufiiciently  severe 
to  demand  treatment  are  present  in  alwut  5  per  cent,  of  the  cases,  although 
many  of  the  so<allc(1  digestive  disturbances  are  in  reality  due  to  gall-stones. 
The  s)-mptoms  are  caused  by  the  passage  of  a  stone  along  the  ducts,  by  inflam- 
mation, or  by  obstruction  to  the  flow  of  bile.  W^ien  a  stone  passes  along  the 
ducts  (hiliary  or  hepatic  rc/t'c),  there  is  in  most  instances  excruciating  pain  in  the 
region  of  the  gall-bladder,  which  radiates  to  the  epigastrium  and  right  shoulder, 
and  is  accompanied  by  vomiting,  sweating,  and  sometimes  collapse.  The  at- 
tack lasts  from  a  few  hours  to  several  days;  it  may  be  followed  by  jaundice 
from  obstruction  of  the  common  or  hepatic  duct  by  the  stone  or  by  intlamma- 
lory  swcUinp.    Jaundice  is  a  symptom  ot  ftA\V-9ti«vcs  in  only  20  per  cent,  of 
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the  cases.  The  calculus  may  be  passed  with  the  fecc-s.  but  in  most  instances 
the  colic  is  unsuccessful,  the  stone  dropping  back  into  the  gali-bladder  or 
lodging  in  one  of  the  ducts.  Should  a  faceted  stone  be  found,  the  evidence 
is  positive  that  other  stones  are  present.  In  the  majority  of  cases  there  is  no 
typical  biliar>'  colic,  but  the  patient  complains  of  indigestion,  a  dull  pain  radiat- 
ing towards  the  epigastrium  and  the  right  shoulder,  and  tenderness  between  the 
ninth  costal  cartilage  and  the  umbilicus  {Robson's  point).  With  these  there  may 
be  enlargement  of  the  liver  and  swelling  of  the  gall-bladder.  In  rare  instances 
crepitus  may  be  obtained  by  maniinilating  the  gall-bladder.  The  following 
synopsis  concerning  the  position  of  the  stones  and  the  condition  of  the  biliary 
apparatus  is  taken  largely  from  Kehr:  i.  Gall-bladder  containing  stones 
with  free  cystic  duct  and  little  alteration  in  the  walls. —  Symptoms  usually 
wanting,  occasionally  pains  in  the  stomach  due  to  transitory  obstruclinn  of  the 
cyslicus.  Palpation  negative  or  only  slight  tenderness  in  region  of  gall-bladder. 
Confusion  with  gastric  ulcer,  intestinal  colic,  movable  kidney,  and  hernia  of 
linea  alba  frequent.  2.  Stones  in  gaii-bbddcr  in  which  inflammatory  proc- 
esses have  already  been  present  resulting  in  pericystic  adhesions. — Severe 
colic  caused  by  kinking  of  cystic  duct  after  full  meal  or  complete  distention 
of  the  gall-bladder;  vomiting,  tenderness,  and  palpable  gall-bladder.  Between 
attacks  there  may  Ik:  complete  relief.  3.  Acute  cholecystitis  due  to  stone 
in  neck  of  gall-bladder. —  Pairt  swelling,  tenderness  in  the  region  of  the  gall- 
bladder, and  smptoms  of  general  infection;  rarely  jaundice  or  expulsion  of 
stone;  in  the  latter  event  symptoms  of  acute  obstruction  of  the  choledochus 
arise.  Linguiform  projection  of  the  anterior  edge  of  the  liver  over  gall-bladder 
(Ricdel's  lobe);  occasionally  mistaken  for  apf)endicitis.  When  the  general 
infection  is  severe,  the  condition  may  be  misaken  for  malaria,  typhoid,  or  .sep- 
sis. 4.  Hydrops  of  the  gall-bladder. — Symptoms  may  be  wanting,  the  tumor 
being  the  only  sign  of  disease,  although  Riedel's  lobe  and  pain  may  be  present. 
The  tumor  may  be  mistaken  for  a  floating  kidney,  but  is  more  movable  fn>m 
side  to  side,  and  when  depressed  towards  the  back  immetliately  returns.  5. 
Empyema  of  the  gall-bladder. — Symptoms  same  as  cholecystitis.  6.  Car- 
cinotna  of  the  stone<onlaining  gall-bladder. — Digestive  disturbances  at  first, 
later  cachexia,  and  jaundice  and  ascites  from  the  invasion  of  jwrtal  glands 
The  tumor  is  hard,  uneven,  and  only  .slightly  painful.  7.  Acute  okstruc- 
tion  of  common  duct  by  stone. — Typical  biliarj'  colic.  8.  Chronic  obstruc- 
tion of  the  common  duct. — Jaundice  of  varying  intensity  according  to  degree 
of  obstruction.  Intermittent  fever,  pain  and  tenderness  nearer  the  middle 
line;  liver  and  often  spleen  enlarged  Gall-bladiler  usually  shrunken;  this 
b  in  marked  amtrast  to  ubslruction  of  the  CDmmon  duct  h'f  ca.xo.'twvroa. <st  «<s\«.\ 
tumor,  in  which  there  is  ;»ersi.stent  deep  jauniWce,  x\«  \cnm,  vvtv^  ^v^^  V*-vsv 
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In  the  former  the  gall-bladder  is  usually  distended,  in  chronic  stone  ob- 
struction it  is  shrunken  {Court'oisier's  law).  Robson  gives  the  following  list 
of  complications  of  cholelithiasis:  "Intestinal  obstruction  due  to  localized 
peritonitis,  volvulus,  adhesions,  or  large  gall-stones  which  have  ulcerated 
into  the  bowel;  general  hemorrhages  the  result  of  chronic  jaundice;  adhesions 
causing  pain .  even  after  gall -stones  have  been  removed,  or  dilatation  of  stomach; 
fistula  into  neighboring  viscus  or  to  the  surface  of  the  body;  stricture  of  cystic 
or  common  (Juct;  abscess  (liver,  kidney,  pericystic,  abdominal  wall,  sub-  ■ 
phrenic,  pancreas);  cholangitis,  simple  or  suppurative;  septicemia  or  pyemia; 
phlegmonous  or  gangrenous  cholecystitis;  perforative  peritonitis;  cancer  of 
the  gall-bladder  or  ducts;  pneumonia  of  the  right  lung  or  empyema  of  the  right 
pleura;  acute  or  chronic  pancreatitis;  cirrhosis  of  liver." 

The  treatmeatof  hepatic  colic  is  the  application  of  heat  and  the  subcutaneous 
administration  of  morphin  and  atropin.  For  the  medical  treatment  of  chol- 
elithiasis the  reader  is  referred  to  a  text-book  on  medicine.  Gall-stones  are 
unaffected  by  drugs  and  the  aim  of  the  physicia.n  is  to  cure  the  catarrhal 
inflammation  and  prevent  the  formation  of  other  stones.  Medical  treatment 
is  indicated  when  the  attacks  are  mild  and  widely  scjiarated,  and  in  cases  in 
which  o|x;ration  would  be  dangerous  because  of  the  presence  of  some  inde- 
pendent affection.  In  the  early  stages  operation  is  easy  and  safe;  after  the 
development  of  complications,  both  the  difficulties  and  the  danger  are  vastly 
increased. 

Operations  on  the  biliary  passages  are  greatly  facilitated  by  placing  a  sand 
bag  beneath  the  spine,  in  order  to  push  the  liver  and  ducts  forward  and  allow 
the  intestines  to  fall  away  from  the  field  of  operation.  In  the  presenceof  chronic 
jaundice  there  is  great  danger  of  persistent  and  uncontrollable  hemorrhage. 
In  order  to  avert  this  catastrophy,  Robson  gives  30  grains  of  calcium  chlorid 
daily  for  several  days  preceding  operation,  and  60  grains  per  rectum  for  a  few 
days  after  operation.  The  same  author  opens  tlie  abdomen  through  the  middle 
of  the  right  rectus  muscle,  continuing  the  incision  upwards  and  inwards  along 
the  costal  margin  as  far  as  the  ensiform  if  more  room  is  desired.  After  separat- 
ing any  adlicsions  which  may  be  present  and  packing  off  the  stomach  and  intes- 
tines, the  gall-bladder  and  cystic  duct  may  be  [laljiated,  and  a  finger  passed 
through  the  foramen  of  Winslow,  in  order  to  explore  the  supraduodenal  seg- 
ment of  the  common  duct.  The  rest  of  the  operation  depends  ufwn  the  con- 
ditions found. 

Cholecystostomy,  or  cholccystotomy  as  it  is  sometimes  called,  according 
to  Robson.  is  indicated  in  (i)  cases  in  which  the  gall-bladder  is  suificiendy  large 
to  permit  of  drainage,  after  gall-stones  have  been  removed;  (2)  cases  in  which. 
a) though  there  lire  gall-stones  in  the  ducts,  the  patient  is  too  ill  to  bear  a  pro- 
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longed  operatioD,  the  gall-stones  being  deliberately  left  for  subsequent  treat- 
ment; (3)  empyema  of  the  gall-bladder,  if  the  viscus  is  not  too  much  disorgan- 
ized to  be  permitted  to  remain;  (4)  certain  cases  of  chronic  catarrh  of  the  gall- 
bladder or  bile  ducts;  (5)  infective  and  suppurative  cholangitis;  (6)  obstruc- 
tion of  the  ducts  due  to  hydatid  disease;  (7)  dropsy  of  the  gall-bladder  after 
removal  of  obstruction;  (8)  rupture  or  laceration  of  the  gall-bladder  or  ducts, 
when  cholecystectomy  is  undesirable;  (9)  choledochotomy,  in  order  to  avoid 
tension  in  the  sutured  duct;  (10)  certain  cases  of  obstructive  jaundice  dejiendent 
on  malignant  tumor  which  is  occluding  the  ducts;  (11)  phlegmonous  cholecys- 
titis when  the  f)atient  is  too  ill  lo  bear  cholecystectomy,  and  (la)  in  chronic 
pancreatitis,  in  which  both  the  bile  and  pancreatic  ducts  are  drained.  The 
gall-bladder  is  drawn  into  the  wound  and  a  small  incision  made  in  the  fundus. 
The  contents  are  mopped  u{)  as  rapidly  as  they  escape,  the  incision  enlarged, 
and  stones  removed  with  a  scoop.  The 
opening  in  the  gall-bladder  is  sutured  to 
the  transvcrsalis  fascia  at  the  upper  angle 
of  the  wound,  and  the  gall-bladder  drained 
with  a  rubber  tube.  A  better  plan  is  to  , — 
suture  the  rubber  tube  in  the  gall-bladder  \— — TKl 
with  catgut,  depress  it  so  as  to  invert  the  ^i 

edges,  and  apply  a   purse-string  suture  ^| 

(Fig.   380),   thus   making  a   tight   joint. 

The    tube    should    be    long  enough    to  F.o.38o.-(Binnie.) 

drain  into  a  receptacle  at  the  side  of  the 
bed.    When  the  catgut  has  been  absorbed  the  tube  is  ready  to  be  removed. 

Cholecystectomy,  according  to  Robson,  may  be  required  in  (i)  wounds  of 
the  gall-bladder  in  which  suture  is  impracticable  ;  (a)  stricture  of  the  cystic 
duct;  (3)  phlegmonous  cholecystitis  and  gangrene  of  the  gall-bladder;  (4) 
multiple  or  perforating  ulcers;  (5)  chronic  cholecystitis  in  which  the  gall-bladder 
is  too  small  to  safely  drain,  or  in  which  it  is  enlarged,  thickened,  and  ulcerated, 
the  common  duct  being  free  from  obstruction;  (6)  mucous  fistula  due  to  stric- 
ture of  the  cystic  duct;  (7)  hydrops  due  to  stricture  of  the  cystic  duct;  (8) 
certain  cases  of  empyema  in  which  the  walls  of  the  gall-bladder  are  seriously 
damaged;  (g)  cancer  limited  to  the  gall-bladder  or  to  the  immediately  adjoin- 
ing parts;  (10)  certain  other  solid  tumors  of  the  gall-bladder,  whether  inflam- 
matory or  neoplastic, and  (i  1 )  in  calcareous  gall-bladder.  It  is  contraindicatcd 
when  there  is  obstruction  of  the  common  duct.  The  cystic  duct  and  artery 
arc  surrounded  by  a  ligature,  the  duct  grasped  with  hemostatic  forceps  between 
the  ligature  and  the  gall-bladder,  and  severed  between  the  force^a».4v.W.V\>p»N.- 
ure,  and  the  gall  bladder  removed  from  v('vt\\\a  oviVviM^Xi'j  WvwvV  4L\aefc«S>K».. 
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Any  oozing  from  the  liver  is  controilt-d  by  sutures  or  frauze  packing.  If  bleed- 
ing is  controlled  absoiulely,  drainage  may  be  omitted.  If  drainage  of  the 
biliary  apparatus- is  required,  the  tystic  artery  alone  should  be  ligated.  and  a 
rubber  tube  sulurcd  to  the  end  of  the  open  cysticduct  with  catgut.  When  cliol- 
ecystectomy  is  indicated  but  is  impracticable,  e.g.,  because  of  dense  adhesions, 
the  fundus  may  be  amputated  and  the  lining  mucous  membrane  removed 
i      '    {Mayo's  operation). 

Cbolecystenterostomy  consists  in  the  formation  of  a  fistula  between  the 
gall-bladder  and  duodenum,  jejunum,  or  colon.  Robson  employs  the  operation 
in  biliarj'  listulse  depending  on  stricture  or  other  permanent  occlusion  of  the 
common  duct;  occasionally  in  cancer  of  the  head  of  the  pancreas  or  common 
duct  leading  to  chronic  jaundice;  and  rarely  in  gaU-stone  impacted  in  the  ducts, 
when  the  common  duct  cannot  be  exposed  and  the  patient  is  in  no  condition  to 
stand  a  prolonged  operation.  The  operation  is  performed  by  means  of  the 
Murphy  button  or  by  simple  suturing. 

Cysticotomy  is  incision  into  the  cystic  duct,  usually  for  the  removal  of  a 
calculus  which  cannot  be  pushed  backwards  into  the  gall-bladder.  The  du<t 
may  be  sutured  with  catgut  or  drained  with  a  rubber  tulx>. 

Cboledochotomy  is  incision  into  the  common  bile  duct,  generally  for  the 
removal  of  a  stone.  When  the  stone  lies  in  the  supraduodenal  portion  of  the 
duct,  which  is  about  three-fourths  of  an  inch  in  length  and  runs  in  the  right 
edge  of  the  gastro-hcpatic  omentum,  it  is  brought  forward  by  a  finger  in  the 
foramen  of  Winslow,  and  the  operation  completed  as  in  cysticotomy.  The 
|x)rtal  vein  and  hepatic  artery  lie  to  the  left.  The  sutures  may  be  inserted 
before  the  stone,  which  acts  as  a  guide,  is  removed.  Before  tying  the  sutures, 
the  ducts  should  be  e.\plored  with  the  finger  or  with  the  probe.  Crushing  of 
the  stone  without  opening  the  duct  {choledocholilhotrily),  or  breaking  it  up  by 
the  insertion  of  a  needle,  is  unsatisfactory  because  fragments  are  often  left 
behind.  Occasionally  a  stone  in  the  common  duct  may  by  manipulated  back 
into  the  gall-bladder;  it  should  never  be  forced  towards  the  duodenum.  The 
retroduodcnal  purtion  of  the  common  duct  is  about  two  inches  in  length,  runs 
in  or  on  the  pancreas,  and  cannot  be  palpated  without  loosening  the  duodenum 
and  turning  it  inwards.  Stones  in  this  situation  may  be  removed  by  an  in- 
cision in  the  upjx-r  portion  of  the  duct,  or  when  occupying  the  lower  third  of 
the  cholcdochus.  especially  if  impacted  in  the  diverticulum  of  Vater.  the  opera- 
tion of  duodrno-tholtiiocholomy  may  be  performed.  The  anterior  wall  of  the 
duodenum  is  oiK'ncd,  and  the  stone  removed  by  enlarging  the  papilla,  or  by 
incising  directly  down  ujxin  it  through  the  posterior  wall  of  the  gut.  The 
incision  in  the  anterior  wall  of  the  duodenum  is  then  sutured;  it  is  not  neces- 
sary  to  place  sulutvs  in  the  ]K)slerior  waW. 
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Hepatico-cholangio-enterostomy  consists  in  anastomosing  the  intestine 
to  an  incision  in  the  liver,  when  there  is  an  irremovable  ohstruclion  in  the  he- 
patic duct.  Cholangiosliymy  is  the  establishment  of  a  listula  between  the  h'ver 
and  the  skin,  chvhdochostomy  between  the  common  duct  and  the  skin,  and 
choledocho-ffUerostomy  between  the  common  duct  and  the  intestine. 

THE  PANCREAS. 

For  injuries  of  the  pancreas  see  injuries  of  the  abdomen. 

Pancreatitis  may  be  caused  by  trauma,  general  infective  diseases,  or  direct 
extension  from  inflammatory  lesions  in  neighboring  organs,  but  the  most  fre- 
quent cause  is  infection  by  way  of  ihe  duct,  as  the  result  of  catarrhal  inflamma- 
tion of  the  duodenum  or  cholelithiasis.  Obstruction  of  the  duodenal  papilla 
by  a  stone  may  cause  pancreatic  stasis  and  regurgitation  of  infected  bile,  and 
a  stone  IfKlged  in  the  pancreatic  segment  of  the  common  duct  may  compress 
the  canal  of  Wirsung  and  lead  to  pancreatic  retention,  thus  predisposing  to 
infection.  .Mthough  the  disease  may  occur  at  any  age,  it  is  most  common 
during  or  after  middle  life.  Three  forms  are  described,  the  acute,  the  subacute, 
and  the  chronic. 

Acute  or  hemorrhagic  pancreatitis  is  characterized  by  sudden  onset  &nd 
rapid  progress.  The  symptoms  arc  violent  ejjigastric  jain  and  tenderness, 
vomiting,  constipatinn,  often  slight  jaundice,  frequently  distention  of  ihe  ab- 
domen, and  the  usual  signs  of  collapse.  Death  occurs  in  from  twenty-four 
hours  to  one  week.  The  gland  is  swollen,  hypcremic,  and  often  infiltrated 
with  blood.  In  many  c&scs  there  arc  small  yellowish-white  patches  {Jat 
tucrosis)  on  the  pancreas,  in  the  omentum  and  mesentery,  and  occasionally 
in  more  remote  situations,  due  to  the  escape  of  pancreatic  ferments,  which 
split  up  the  fat  into  glycerin  and  fatty  acids,  the  former  being  absorbed,  and  the 
latter  precipitated  with  calcium  salts.  Acute  i.)ancrcatitLs  may  be  mistaken  for 
intestinal  obstruction,  perforation  of  the  stomach  or  duodenum,  acute  chole- 
cystitis (which  it  may  accompany),  appendicitis,  and  acute  gastritis  the  result 
of  swallowing  irritant  pois<jns.  The  urine  may  contain  sugar,  leucin  and 
tyrosin,  lyjwlytic  substances,  or  derivatives  of  glycerin  {Cammidge' s  trsl).  but 
the  disease  is  so  rapid  that  urinary  changes  are  often  absent. 

The  treatment  is  drainage.  The  abdomen  will  usually  be  opened  in  the 
median  line  above  the  umbilicus  for  exploration.  The  pancreas  itself  may 
be  cJtposed  either  above  or  below  the  stomach,  preferably  by  the  latter  route, 
after  tearing  through  the  gastrocolic  omentum.  A  gauze  drain  may  then  be 
inserted  into  the  lesser  peritoneal  cavity.  It  is  seldom  necessar'j  to  Vvt  'vJwt 
1  the  j)ancrcas,  as  the  loss  of  blood  is  nol  VVvt  ui,\is£  <A  ^ca.'Ccv.  'Wt\»s\,- 
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areas  may  be  drained  also  by  an  incision  in  the  loin,  the  drain  gaining  exit 
below  the  lower  pole  of  the  kidney,  preferably  the  left.  Drainage  of  the  gall- 
bladder also  is  indicated  if  there  be  gall-stones  or  cholecystitis.  A  few  cases 
have  recxivered  with  this  form  of  Inatment. 

Subacute  pancreatitis  is  subacute  from  the  beginning,  or  follows  the  acute 
form  if  tlie  patient  sur\'ivcs,  the  symptoms  being  much  tlie  same  in  the  begin- 
ning but  less  severe.  At  a  later  period  suppuration  (suppurative  pancreatitis) 
or  gangrene  {gangrenous  pancreatitis)  occurs  and  septic  symptoms  develop, 
viz.,  chills,  fever,  sweats,  rapid  emaciation,  and  frequently  diarrhea  with  foul 
smelling  or  bl(X)dy  stools.  If  an  abscess  forms,  the  swelling  may  be  detected 
in  the  epigastrium  or  in  the  loin,  or  the  pus  may  gravitate  to  either  iliac  region. 
The  prognosis  is  somewhat  less  gloomy  than  in  the  hemorrhagic  form.  The 
treatment  is  drainage  by  one  of  the  routes  mentioned  above,  with  the  removal 
of  gall-stones  and  drainage  of  the  biliary  passages  if  there  be  cholelithiasis. 

Chronic  pancreatitis  is  characterized  by  a  marked  increase  in  the  connec- 
tive tissue,  which  causes  the  pancreas  to  become  large  and  hard.  The  connec- 
tive tissue  may  be  most  marked  between  the  lobules  {interlobular  pancreatitis) 
or  in  the  lnb\ilcs  {inlcraciiMr  pancreatitis);  in  the  latter  form,  which  is  less 
common  than  the  interlobular  variety,  the  islands  of  Langerhans  are  involved 
and  glycosuria  is  present.  The  islands  of  Langerhans  are  supposed  nor- 
mally to  manufacture  an  internal  secretion  which  prevents  glycosuria.  The 
symptoms  arc  emaciation,  pain  after  eating,  paroxysms  of  pain  and  vomiting, 
and  tenderness  in  the  epigastrium.  The  pain  radiates  to  the  interscapular 
region  and  towards  the  left  shoulder.  The  pancreatic  point  oj  Desjardin, 
which  corresfwnds  with  the  opening  of  the  canal  of  Wirsung  into  the  duodenum 
and  whicli  is  supposed  to  be  the  point  of  greatest  tenderness,  is  situated  from 
5  to  7  cm.  from  the  umbilicus  on  a  line  running  to  the  right  axilla.  Cholelith- 
iasis is  frequently  present,  and  there  may  be  jaundice  from  this  cause,  or 
as  a  result  of  the  pressure  of  the  contracting  pancreatic  tissue  on  the  common 
bile  duct.  Rarely  is  it  possible  to  outline  the  pancreas  by  palpation.  The 
urine  may  contain  sugar  (if  the  islands  of  Langerhans  are  involved),  fat, 
glycerin  deri\'atives,  or  leucin  and  tyrosin.  An  excess  of  fat  and  muscle 
fiber  may  be  demonstrated  in  the  feces,  which  are  often  clay  colored,  even  when 
bile  is  present.  When  salol  is  administered  by  mouth  it  is  not  decomposed, 
and  carbolic  and  salicyluric  acids  do  no  appear  in  the  urine  (Sahii's  sign). 
The  treatment  is  removal  of  gall-stones,  if  present,  and  indirect  drainage  of  the 
pancreas  by  cholecystostomy.    The  mortality  of  operation  is  about  is  per  cent. 

Pancreatic  calculi  are  formed  much  in  the  same  manner  as  gall-slODCs,  and 

pancTcaUc  colic  is  much  like  gallstone  colic,  except  that  the  pain  is  below  and 

to  the  inner  side  ol  the  gall-bladder  a.nd  ma.'j  bt  TtftttVcd  to  the  left  shoulder. 


Pancreatic  calculi  may  be  associated  with  gall-stones  or  with  the  various 
forms  of  pancreatitis,  and  sometimes  cause  a  retention  cyst  by  damming  up 
the  secretion  of  the  gland.  In  a  few  instances  they  have  been  removed  by 
operation. 

Tumors  of  the  pancreas  include  carcinoma,  sarcoma,  adenoma,  and  syphil- 
oma. Primar)'  growths  are  rare.  Carcinoma  is  the  most  frequent,  and  chiefly 
affects  the  head  of  the  gland.  The  symptoms  are  indigestion,  epigastric  pain, 
and  in  the  later  stages  jaundice  and  the  appearance  of  a  tumor.  The  signs 
of  interference  with  the  functions  of  the  pancreas  already  mentioned  also  may 
apfjcar.  The  treatrntni  is  symptomatic,  although  if  detected  at  any  early 
|>erii>d,  excision  would  be  indicated. 

PfUicreatic  cysts  arc  uncommon,  generally  arise  after  middle  age,  and  may 
be  true  or  false.  The  former  arise  within  the  gland  and  include  retention  cysts 
(pancreatic  ranula),  congenital  c)'Stic  disease,  cystadcnoma,  hydatids,  and 
hemorrhagic  cysts.  Pstudocysts  are  usually  effusions  into  the  lesser  peritoneal 
cavity,  the  result  of  injur>'  or  inflammation,  but  may,  however,  communicale 
with  the  pancreas  and  contain  a  proteolytic  and  an  emulsifying  ferment.  The 
sjrniptoms  arc  indigestion,  vomiting,  and  frequently  epigastric  pain.  Other 
symptoms  are  due  to  pressure  on  environing  organs,  or  to  interference  with  the 
functions  of  the  pancreas,  such  as  have  already  been  mentioned.  The  patient 
usually  emaciates  and  becomes  sallow  and  weak.  When  of  large  size  the 
cyst  reaches  the  abdominal  wall  between  the  stomach  and  the  colon,  although 
it  may  be  above  the  stomach  or  distend  the  layers  of  the  mesocolon.  It  is  usu- 
ally immovable  and  at  least  partially  covered  by  stomach  tympany.  The 
treatment  in  suitable  cases  is  extirpation.  In  most  instances  this  will  be 
imfMissibIc  because  of  adhesions,  and  it  will  then  be  necessary  to  stitch  the  cyst 
to  the  anterior  abdominal  wall  and  drain  it. 

THE  SPLEEN. 


I"()r  injuries  of  spleen  sec  contusions  of  the  abdomen. 

Splenoptosis  (wandering  or  mm'itble  spleen)  is  u.sually  a  part  of  Gl^nard's 
disease,  or  is  caused  by  enlargement  of  the  spleen.  The  symptoms  are  indi 
gestion,  vomiting,  dragging  pain,  absence  of  normal  si>!enic  dulness,  and  the 
presence  in  the  abdomen  of  a  movable  tumor  with  a  marked  notch.  The  chief 
danger  is  twisting  of  the  |)edicle,  which  may  lead  to  gangrene  of  the  organ. 
The  trtalmenl  is  the  application  of  a  pad  or  belt.  If  this  is  unsuccessful,  the 
spleen  may  be  removed,  or  sutured  to  the  abdnminal  wall  (splenopexy).  ,\i 
sutures  are  ai)t  to  cut  out  and  cause  prr)fu.>M;  bleeding,  a  htUtt  tr«NJv\cANa.'V'5> 
slip  the  spleen  into  a  pocket  formed  by  separ^Vm^  vVt  ^t\RV«5k  \R-'v*.«^«»>"™^ 


576 


ARIJOUEN. 


» 


frnm  ihi:  abduminal  wall,  the  pcriloncutn  being  sutured  to  the  abdominal  wall 
at  the  iKjltoni  of  the  pouch  (Rydygicr's  method). 

Abscess  may  l>e  caused  by  trauma,  extension  from  neighboring  organs, 
acute  infectious  diseases,  chronic  malaria,  and  pyemia.  Chronic  suppuratum 
may  be  due  to  syphilis,  tuberculosis,  or  actinomycosis.  The  symptoms  are 
pain,  tenderness,  and  enlargement  of  the  spleen,  with  the  general  symptoms 
of  sepsis.  The  treatment  is  the  same  as  for  abscess  of  the  liver,  or  splenec- 
tomy if  much  of  the  organ  is  disorganized. 

Splenectomy  has  liecn  performed  for:  (i)'  Injuries;  (a)  splenoptosis;  (3) 
abscess;  (4)  tumors,  which  are  rare,  the  most  frequent  being  sarcoma;  (5)  cysts, 
usually  hydatid;  (6)  malarial  hypertrophy;  (7)  idiopathic  splenomegaly;  (8) 
splenic  anemia  (splenic  pseudoleukemia),  in  which  there  is  enlargement  of  the 
spleen,  with  diminution  in  the  number  of  while  and  red  blood  cells  and  a  re- 
duction in  the  percentage  of  hemoglobin ;  (q)  Banti's  disease  (hypertrophy  with 
cirrhosis  of  ihe  liver);  and  (ro)  certain  other  affections,  such  as  tuberculosis, 
syphilis,  and  amyloid  disease.  The  ()f)cralion  is  contraindicatetl  in  leukemia 
and  in  the  presence  Of  marked  cachexia  and  dense  universal  adhesions.  An 
incision  is  made  in  the  left  semilunar  line,  the  phrenosplenic  ligament  tied  and 
divided,  the  spleen  delivered  through  the  wound,  and  each  vessel  of  the  pedicle 
severed  between  ligatures.  The  mortality  of  the  operation  for  all  conditions 
is  38.3  per  cent.  (Hagcn).  Subsequent  to  splenectomy  there  is  a  reduction  in 
the  number  of  red  cells  and  in  the  percentage  of  hemoglobin,  an  increase  in 
the  number  of  white  corpuscles,  and  often  enlargement  of  the  lymph  glands, 
with  headache,  emaciation,  and  sometimes  rapid  pulse  and  fever.  These 
symptoms  may  last  weeks  or  months  before  good  health  is  obtained. 

ABDOMINAL  HERNIA,  OR  RUPTURE. 

The  word  hernia  is  sometimes  used  in  connection  with  the  brain,  lung,  muscle, 
or  other  parts,  but  when  used  without  qualification  means  a  pmtrusion  of  a 
|X)rtion  of  the  contents  of  the  abdomen  through  a  normal  or  artilicial  ojK-ning 
in  the  abdominal  wall,  the  protruded  parts  being  contained  in  a  sac.  When 
the  abdominal  contents  escape  through  a  wotmd,  the  condition  is  called  pro- 
Uipsf  and  not  hernia. 

The  causes  of  hernia  arc  congenital  and  acquired,  .\mong  the  amgntitai 
causes  are  (i)  non -obliteration  of  a  normal  peritoneal  diverticulum,  e.g.,  the 
funicular  process,  which  precedes  the  testicle  in  its  descent,  and  passes  along 
the  spermatic  cord  or.  in  the  female,  the  nnmd  ligament;  (2)  abnormal  congen- 
ital a|jertures,  e.g.,  in  the  mesenler)',  diaphragm,  linea  alba,  or  linea  semilu- 
nars; (j)  uuttsually  large  normal  apettutes.  e.^.,  the  umbilical,  inguinal,  and 
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femoral  rings;  (4)  weakness  of  ihc  abdominal  muscles  (often  inherited);  (5) 
abnormal  length  of  the  mesentery  er  omentum;  and  (6)  imperfectly  descended 
testicles.  Among  the  acquired  causes  are  (i)  those  which  weaken  the  abdom- 
inal wall,  e.g.,  prolonged  illness,  operations,  injuries,  and  intraabdominal 
tumors  and  pregnancy,  which  vs'eaken  the  walls  by  stretching;  (2)  those  which 
increase  the  intraabdominal  pressure,  e.g.,  ascites,  intraabdominal  tumors,  obes- 
ity, tight  belts,  and  all  conditions  which  necessitate  straining,  such  as  bborious 
occupations,  phimosis,  a)nstipation,  and  diseases  of  the  air  passages  associated 
with  persistent  cough;  and  (3)  those  which  drag  on  the  peritoneum,  such 
as  cicatrices  and  tumors,  particularly  the  subperitoneal  lipoma.  Hernia  is 
most  frequent  in  the  first  year  of  life,  19.6  cases  in  every  1000  individuals 
according  to  Bcrger;  it  then  decreases  in  frequency  until  the  minimum  is  reached 
in  the  twentieth  to  the  twenty-fourth  year,  and  gradually  increases  as  age 
advances.  Hernia  b  three  times  more  frequent  in  males  than  in  females. 
In  structure  a  hernia  consists  of  (i)a  mouth,  (2)  a  sac,  (3)  the  coverings  of 
the  sac,  and  {4"!  the  contents,  i.  The  mouth  is  the  opening  in  the  parietes 
which  is  usually  called  the  ring;  in  certain  situations,  as  in  the  inguinal  region, 
the  opening  is  more  or  less  canalicular  and  there  are  an  internal  and  an  external 
ring,  2.  The  sac  is  the  jjeritoneal  pouch  covering  the  contents  of  the  hernia. 
In  the  early  stages  of  an  accjuired  hernia  the  sac  is  thin  and  funnel-shaped; 
later  it  becomes  larger,  thicker,  and  more  globular.  It  consists  of  a  neck,  a 
body,  and  a  fundus,  anil  is  formed  by  stretching  ami  sliding  of  the  peritoneum. 
As  the  result  of  irritation  or  intlammation,  from  pressure  or  injury,  it  may  be- 
come adherent  to  the  contents,  or  be  divided  into  two  {hour-gJass)  or  more 
saccules  or  diverticula.  It  is  always  adherent  to  its  coverings,  hence  is  irre- 
ducible, although  the  contents  may  be  reducible.  Occasionally  a  saccule  be- 
comes completely  shut  off  and  filled  with  Huid  (hydrocele  oj  the  sac).  3.  The 
coveriags  of  the  sac  vary  with  the  situation  of  the  hernia  and,  excepting  the 
skin,  are  usually  indistinguishable  as  sei>arate  structures.  4.  The  contents 
may  be  almost  any  abdominal  viscus  except  the  pancreas,  but  is  usually  the 
small  intestine  (entfrocete).  omentum  [epiplocele),  or  both  (enlero-epiplocele). 
When  only  a  portion  of  the  circumference  of  the  intestine  lies  within  the  sac 
(partial  enteroaie,  or  Richttr's  hernia),  the  hernia  is  very  small,  and  if  strang- 
ulation occurs,  the  symptoms  of  obstruction  are  not  complete.  [.illrt''s  hernia 
is  a  hernia  of  Meckel's  diverticulum.  The  cecum,  with  or  without  the  ap- 
pendix, has  been  found  in  even  a  left  femoral  hernia  (cecocelr).  As  it  usually 
ha>  a  mesentery,  it  generally  lie*  within  the  hernial  sac.  but  when  this  is  absent, 
the  cecum  may  be  partly  within  and  partly  without  the  hernial  sac,  the  so-called 
^sliding  hernia  of  the  cecum.  Hernia  of  the  bladder  (cystoceU\  vs  vvsw^skV}  <etv- 
Icountcrcd  in  the  inguinal  region.  .As  a  rule  the  \iCTO«aAc»i^\\)vaft.oV^'c-Ni*»-*>-*'sa. 
S7  ~ 
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is  adherent  to  the  sac  and  hence  partly  covered  with  peritoneum  and  partly  ex- 
traperitoneal, but  it  may  be  wholly  within  or  without  the  sac.  The  condition 
may  be  suspected  if  the  bladder  is  irritable,  if  the  hernia  increases  in  size 
when  the  bladder  is  filled  and  lessens  in  size  when  it  is  emptied,  and  if  pressure 
upon  the  hernia  causes  a  desire  to  urinate.  In  many  cases  the  bladder  has 
been  opened  for  the  sac  of  the  hernia;  in  the  event  of  such  an  accident  the 
wound  should  be  sutured  like  a  wound  in  the  intestine,  and  a  retention  catheter 
passed  into  the  bladder  through  the  urethra.  The  bladder  lies  to  the  inner 
side  of  and  behind  the  other  contents  of  the  rupture,  and  is  usually  covered  by 
a  large  quantity  of  fat.  If  its  ijresence  is  suspected  during  an  operation,  the 
bladder  should  be  distended  or  a  sound  passed  into  it.  Loose  bodies,  sometimes 
large  as  marbles  and  probably  representing  detached  appendices  epiploiae, 
occasionally  found  in  the  sac  of  a  hernia. 
The  sjnmptonis  are  a  swelling  in  the  usual  situation  of  a  hernia,  the  presence 
of  an  impulse  on  coughing,  inability  to  separate  the  swelling  from  the  abdom- 
inal wall,  disapix'arance  of  the  swelling  when  the  patient  lies  down  or  when  it 
is  pressed  back  into  the  abdomen  (if  reducible),  and  the  detection  of  the  hernial 
orifice.  An  enteroceic  is  tympanitic  on  percussion,  and  reduction  is  accom- 
panied by  a  gurgle;  an  epiplocele  is  dull  on  percussion,  feels  more  doughy, 
has  a  less  marked  impulse,  and  reduction  is  more  difficult  and  unaccompanied 

by  a  gurgle.    The  patient  may  com- 
plain of  pain  and  indigestion. 

The  treatment  may  be  palliative 
(trusses)  or  radical  (operation),  but  such 
is  best  considered  with  the  special  forms 
of  hernia?. 

SPECIAL  HERNIiE. 

Inguinal  hernia  constitutes  about  80 
per  cent,  of  all  hemix,  and  is  much 
more  common  in  males  than  in  females. 
There  are  three  forms,  (i)  the  oblique, 
(2)  the  direct,  and  (3)  the  interstitial. 
I.  The  oblique  or  indirect  is  called  also  external  inguinal  hernia,  from  the 
fact  that  it  enters  the  internal  ring  in  the  external  inguinal  fossa,  cttemal  to 
the  deep  epigastric  arter>'.  (a)  Acquired  inguinal  hernia  (Kig.  383),  in  which 
the  sac  is  gradually  formed  from  the  parietal  j>critoncum,  may  distend  the 
in^inal  canal  on\y' (incnnplrif  inguinal  hernia,  or  bubonocele),  or  it  may  po5s 
/nto  the  scrotum  (scrotal  hernia)  ot,  Vu  Mkvc  female,  into  the  labium  majus 
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(labial  hernia),  when  it  constitutes  a  complete  inguinal  hernui  (Fig.  381).  The 
coverings  of  a  aimplcte  inguinal  hernia  are  the  sac,  with  subperitoneal  fat; 
infundibuliform  fascia,  derived  from  the  transvcrsalis  fascia;  cremasteric  fascia 
and  muscle,  derived  from  the  internal  oblique;  intercoiumnar  fascia,  derived 
from  the  external  oblique;  deep  and  superficial  fascia;  and  the  skin.  In  old 
cases  the  internal  ring  may  lie  directly  behind  the  external  ring,  simulating  very 
closely  a  direct  hernia.     The  sac  always  lies  in  front  of  the  sjx-rmatic  cord. 


Fig.  .l8i.— IIouIjIc  ronernital  hcrni.i      i  I'cnTi^>Iv.-inia  Itnsitital.l 

0>)  Congenital  inguinal  hernia  (Figs.  383  and  384)  owes  its  existence  to  non- 
oblileration  of  the  funicular  process  of  peritoneum,  the  bowel  passing  directly 
into  the  tunica  vaginalis,  surrounding  and  concealing  the  testicle.  Such  a 
hernia  may  occur  at  any  period  of  life  as  the  result  of  a  sudden  strain  forcing 
apart  the  apjwsed  peritoneal  layers,  but  it  most  frequently  appears  soon  after 
birth.  It  is  never  gradual  in  onset  but  becomes  coto^WVc  ■aX^wcs..'  Vvigivcv-^ 
hernia  in  the  femak  is  afmost  always  congeiiilaX,  v\\t  \>a.\.(C(\V \.vi>ac  «N.  \R.\'vvaw£.v«e^ 
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(canal  of  Nuck)  following  ihf  niuntl  ligament.  In  junictilar  hrmia  (Fig. 
385)  the  funicular  process  remains  jvatent  for  a  variable  distance,  but  is  always 
shut  off  from  the  tunica  vaginalis.  In  injantUe  hernia  (Fig.  .386)  the  funicular 
process  is  do.sod  at  its  abdominal  end  only,  the  hernia  (in  a  sfK-cial  sac)  (XLssing 
dowTiwards  behind  the  process  or  invaginating  it  (encysted  injunlile  hernia); 
thus  there  are  three  layers  of  peritoneum  in  front  of  the  hernia  (Fig.  387). 
Any  inguinal  hernia,  but  more  particularly  the  congenital  forms,  may  be  associ- 
ale<i  with  a  hydrocele  of  the  cord  or  testicle. 

2.  Direct  inguinal  hernia  (Fig.  388)  is  always  acquired.  It  originates  in 
the  internal  inguinal  fossa,  to  ihe  inner  side  of  the  deep  epigastric  artery,  i.e., 
in  Ilesselbach's  triangle.  The  s|)ennatic  cord  generally  lies  to  the  outer  side 
of  the  hernia,  which  emerges  at  the  outer  side  of  the  conjoined  tendon,  or  splits 
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or  pushes  that  structure  before  it.  thus  entering  the  inguinal  canal  and  appear- 
ing at  the  external  ring.  When  passing  to  the  outer  sideof  the  conjoined  tendon 
its  coverings  are  the  same  as  those  of  indirect  inguinal  hernia,  except  that  the 
Iransversalis  fascia  is  substituted  for  the  infundibuliform  fascia;  the  conjoined 
tendon  also  is  added  to  the  coverings  when  the  hernia  pushes  that  structure 
before  it. 

3.  Interstitial  hernia,  instead  of  passing  regularly  thniugh  the  inguinal 
canal,  insinuates  itself  between  the  layers  of  the  abdominal  wall.     Over  one- 
half  of  the  coses  are  cryptorchids.     Three  forms  arc  described:     (a)  Pre- 
PfriUmecl  or  inlrdparieUil   hernia,  in  which  the  sac  lies  lictwcen  the  pcrit- 
oneum   and   the  Iransversalis  fascia,  civhct  extending  outwards  (intrailiac) 
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or  inward  (antevesical).  1/  there  is  also  a  sac  in  the  scrotum  the  condition  is 
called  hernia  en  bissac.  (b)  Inter  parietal  hernia,  in  which  the  sac  may  be 
between  the  external  oblique  and  the  iransversalis  fascia,  the  other  muscles 
having  been  pushed  aside,  (c)  Superficial  inguinal  hernia  {extra parietal). 
in  whicJi  the  sat  lies  between  the  external  oblique  and  the  skin.  In  any 
strangulated  interstitial  hernia  in  which  the  sac  is  bilocular,  the  bowel  maybe 
pushed  from  the  superficial  into  the  dee[)er  sac,  and  the  symptoms  of  strangu- 
lation [jcrsist  after  ap|)arent  reduction;  this  is  the  explrtnation  of  the  so-called 
reductiim  en  masse, or  en  bloe,  it  being  very  doubtful  whether  a  hernial  sac  is 
ever  torn  from  its  attachments  and  reduced  with  the  contents. 

The  signs  of  an  inguinal  hernia  arc  those  already  mentioned  in  describ- 
ing the  general  fc-atures  of  hernia.  The  swelling  increases  in  size  from  above 
downwards  and  the  testicle  lies  below  and 
behind.  The  external  inguinal  ring  may 
be  felt  in  the  male,  by  invaginating  the  r 
skin  of  the  scrotum  with  the  index  finger;  ^ 
if  it  enters,  the  ring  is  abnomialiy  large. 

The  diagnosis  is  usually  easy,  but  may 
be  difficult  or  im|x>ssible  without  opera- 
tion. In  oblique  hernia  the  canal,  at  least 
in  the  beginning,  passes  upwards  and  out- 
wards, and  in  rare  instances  the  deep 
epigastric  artery  may  be  felt  to  the  inner 
side.  Direct  hernia  occurs  in  adult.s,  usu- 
ally stoj*  at  the  root  of  the  scrotum,  has 
the  deep  epigastric  artery  to  its  outer  side, 
and  passes  directly  backwards  through  the  abdominal  wall 


j88.  — Direct  insuinal  ticrnia. 


In  inguinal  hernia 

the  orifice  is  above  Poupart's  ligament  and  internal  to  the  spine  of  the  pubes; 
in  femoral  hernia  it  is  below  Poupart's  ligament  and  to  the  outer  side  of  the 
spine  of  the  pubes.  In  the  latter  the  inguinal  canal  remains  empty.  In  in- 
guinal hernia  reduction  is  effected  by  pushing  upwards,  outwards,  and  back 
wards,  and  in  femoral  hernia,  downwards  and  then  upwards  and  backwards. 
The  conditions  which  may  be  mistaken  for  hernia  are: 

,\.  Reducible  swellings  which  give  a  slight  impulse  on  coughing:  i. 
'Sub peritoneal  lipoma  always  has  the  same  shape  and  consistency;  it  may.  how- 
ever, be  but  the  pilot  of  a  hernial  sac.  a.  Congenital  hydrocele  is  translucent, 
and  slowly  reducible  without  a  gurgle,  but  is  very  apt  to  be  associated  with  a 
hernia.  3.  VaricuceU  feels  like  a  "bag  of  worms."  and  reappears  after  com- 
pression, even  when  the  finger  blocks  the  inguinal  canal;  tK<t  "ajrcw.  Vs.  voMt  sX 
varix  oj  Hit  saphrtwus  irin.    4.  A  jwc)as  or  olVvcr  cVvTowt  «X«ttab '^xk.'Swia.va.. 
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may  be  on  either  side  of  the  vesseb,  and  may  be  associated  with  othir  signs 
indicating  its  nature,  e.g..  kyphosis,  mass  in  the  iliac  region,  etc. 

B.  Irreducible  swellings :  i.  Enlarged  inguinal  glands  may  hA\e  &  pseudo- 
impulse  on  aiughing  (non -expansile),  but  they  are  lobulated,  caused  by  irritation 
in  the  area  which  they  drain,  and  the  inguinal  canal  is  free.  2.  In  undescended 
testicle  the  scrotum  is  empty;  the  swelling  is  elastic,  more  or  less  circumscribed, 
and  gives  the  testicular  sensation  on  pressure.  There  is  usually,  however, 
a  hernia  above  the  testicle.  An  intlamed  or  twisted  undesoended  tcstide 
may  give  symptoms  almost  identical  with  those  of  strangulated  hernia.  3. 
Encysted  hydrocele  of  the  cord  is  translucent,  elastic,  circumscribed,  and  cannot 
be  reduced  when  traction  is  made  on  the  cord.  4.  In  hydrocele  oj  the  testis 
the  swelling  develops  slowly,  beginning  below  and  spreading  upwards,  stands 
out  from  the  abdomen,  from  which  it  may  be  separated  by  the  fingers,  is  trans- 
lucent (unless  the  walls  arc  very  thick,  or  blood  or  spermatic  fluid  be  the  con- 
tents), is  dull  on  percussion,  and  is  not  reducible  (excepting  those  which  com- 
municate with  the  abdomen  or  with  a  second  sac).  5.  Hematocele  oj  Ike 
cord  follows  injury,  has  no  impulse,  is  not  reducible,  and  is  associated  with 
pain  and  ecchymosis.  6.  Swellings  in  the  lower  scrotum,  e.g.,  spermatocele, 
hematocele,  orchitis,  tumors  of  the  testicle,  etc.,  arc  generally  readily  differen- 
tiated from  hernia  by  the  freedom  of  the  cord  above,  and  the  absence  of  a  swell 
ing  in  the  inguinal  canal. 

The  treatment  may  be  palliative  or  radical. 

Palliative  treatment  consists  in  the  application  of  a  truss  and  the  removal 
of  all  sources  of  straining.  A  year  or  two  of  this  treatment  in  children  will 
often  result  in  cure.  The  younger  the  child,  the  greater  the  chances  of  cure. 
A  truss  consists  of  a  pad  for  the  hernia,  held  in  place  by  a  steel  spring,  which 
passes  backward  on  the  same  side,  midway  between  the  crest  of  the  ilium  and 
the  top  of  the  Iroclianter,  to  just  behind  the  anterior  superior  spine  of  the  opf»- 
site  side,  whence  it  is  continued  with  a  strap,  which  is  fastened  to  the  pad.  A 
second  strap  passing  beneath  the  thigh  may  be  necessary  to  hold  the  truss  in 
place.  The  measure  to  be  given  to  an  instrument  maker  is  that  of  the  line  for 
the  truss  just  described;  the  size  of  the  hernia  and  of  the  orifice  also  should 
be  mentioned.  The  pad  may  be  of  N-ulcanite,  rubber, etc.. and  should  rest  over 
the  internal  ring  in  oblique  hernia,  and  over  the  external  ring  in  direct  hernia. 
It  should  rest  on  the  soft  tissues  only,  and  should  not  be  so  small  or  so  convex  as 
to  project  into  and  dilate  the  opening;  the  spring  should  be  strong  enough  to 
retain  the  hernia  under  all  strains,  but  without  injurious  pressure.  In  adults 
the  truss  is  ordinarily  worn  during  the  day.  being  put  on  before  rising  and  re- 
moved after  retiring.  In  young  children,  in  whom  there  is  a  chance  of  cuns, 
the  truss  should  be  worn  also  at  night,  tvs  a.«xv0e  esc&t^  of  the  hernia,  even  after 
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months  of  treatment,  will  cancel  all  the  good  which  has  been  done.  In  ir- 
reducible hemiae  cup  or  bag  tnisses  are  sometimes  employed.  Fig.  389  shows 
the  application  of  a  skein  of  wool  as  a  truss  in  the  treatment  of  hernia  in  chil- 
dren.   The  wool  is  changed  twice  a  day  or  whenever  soiled. 

The  radical  treatment  of  inguinal  hernia  has  become  sf)  safe  and  sure, 
that  it  is  recommended  in  all  cases  after  the  age  of  three,  if  truss  treatment  has 
failed,  and  up  to  the  age  of  sixty,  providing  there  is  no  visceral  disease  to  con- 
traindicate  operation.    The  mortality  is  less  than  one  jier  cent.,  recurrences 
less  than  two  per  cent.  (Coley);  80  per  cent,  of  ihe  latter  occur  within  the  first 
year.    These  statements  do  not  apply  to  enormous  hernia:,  in  which  the  danger 
of  operation  is  by  no  means  small,  and  in  which  the  chances  of  recur- 
rence are  very  great.    While  a  patient  with  a  reducible  hernia  and  a  comfort- 
able truss  may  be  offered  operation,  one  with  a  hernia  which  is  irreducible, 
which  a  truss  docs  not  retain,  which  occasionally  becomes  encarccratcd  or  in- 
flamed, or  which  is  associated  with  a  reducible 
hydrocele,  should  be  urged   to  accept    radical 
treatment.      The  operations  which    have  been 
advocated  for  this  purpose  are  many  and  space 
can  be  given  only  to  the  most  important. 

Bassini's  operation  is  performed  as  follows: 
An  incision  is  made  [parallel  with  and  one-half 
inch  above  Poupart's  ligament,  from  the  external 
to  just  above  the  internal  ring.  The  superficial 
epigastric   and    the   sup>erficial   external    pudic 

,  ,  ,     ,  .       ,    ,  F1C.J89.— Wool  Iru»n  (or  hernia 

vessels  are  secured,  and  the  aponeurosis  of  the  in  children.  ( Ro»r  and  Cariesu.) 
external  oblique  divided  in  the  direction  of  its  fibers,  from  the  external  ring 
upwards  and  outwards,  the  flaps  being  separated  from  the  subjacent  tissues. 
The  sac  is  now  sejjarated  from  the  spermatic  cord  by  blunt  dissection,  and 
opened  to  make  sure  there  are  no  adherent  structures.  Adherent  omentum 
should  be  divided  between  ligatures;  adherent  intestine  shoidd  be  gently 
separated.  If  the  adhesions  are  dense,  it  is  better  to  leave  portions  of  the  sac 
attached  to  the  intestine;  thus  preventing  raw  surfaces  which  would  otherwise 
result.  The  neck  of  the  sac  is  now  transfixed  and  ligated  as  high  as  possible, 
cither  with  silk  or  catgut,  and  severed  beyond  the  hgature,  the  stump  retract- 
ing into  the  abdominal  cavity.  The  spermatic  cord  is  separated  from  its  bed, 
and  held  aside  by  a  blunt  hcok  or  loop  of  gauze,  while  the  internal  oblique 
and  transversalis  muscles,  as  one  layer,  are  sutured  to  Poupart's  ligament 
beneath  the  cord.  A  suture  should  be  placed  also  above  the  cord  (Fig.  390). 
The  cord  is  now  placed  on  this  suture  line  and  the  incision  in  iKe  tTA.fro.-jSv 
oblique  dosed.    The  skiij  is  sutured  wkVi  stW-viOTHv  ^\,  a.Vv.t\  \\s>^^"^'*s  "^ 
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bleeding  points.  Chromicized  catgut  or  kangaroo  tendon  is  used  for  the 
buried  sutures.  In  children  it  is  well  to  seal  the  wound  with  collodion  before 
applying  the  spica  of  the  groin.  The  scrotum  is  supported  for  the  first  week. 
The  patient  remains  in  bed  for  two  or  three  weeks,  and  should  undertake  no 
straining  efforts  for  st.x  months.    A  truss  is  not  needed  after  operation. 

In  cangenital  hernia  the  operation  is  identical,  except  that  the  sac  must  be 
divided  below,  the  portion  which  remains  being  sutured  to  form  the  tunica 
vaginalis.     In  the  female  it  is  unnecessary  to  transpose  the  round  ligament. 
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Kic.  390.  — DiMinl's  operation. 


which  should  be  allowed  to  emerge  from  the  lower  end  of  the  wound  in  the 
muscles. 

In  Halsted's  operation  the  skin  and  external  oblique  arc  incised  as  in  the 
Bassini  operation.  The  crcmaster  muscle  and  fascia  are  split  above  the  center 
of  the  cord  and  rctlcctcd  downwards.  The  veins  of  the  cord,  if  large,  are 
ligated  and  removed.  The  sac  is  treated  as  in  Bassini's  operation,  leaving 
the  ends  of  the  ligature  long,  so  that  they  may  be  passed,  by  means  of  needles, 
upwards  and  outwards  through  the  internal  oblique,  where  they  are  tied.  The 
vas  deferens  is  not  disturbed.  The  flap  of  cremasler  muscle  and  fascia  is  now 
sutured  to  the  under  surface  of  the  internal  oblique  (Fig.  jgi ),  and  the  internal 
oblique  to  Poupart's  L'gament.  1/  necessary  the  anterior  sheath  of  the 
rectus  muscle  is  incised  to  mobilize  sufficiently  the  internal  oblique  and  con- 
joined tendon.  The  flaps  of  the  external  oblique  are  overlapped  as  shown  in 
/V/f-  jgi,  nod  the  skin  wound  closed.    Fir.  jqj  shows  the  use  of  a  flap  from 
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the  anterior  tbeath  of  the  rectus,  which  b  sutured  to  Poaput's  ijpaaent.  in 
cases  in  which  the  hernial  orifice  is  krge  and  the  mascahr  smxtures  al- 

mphied. 

Femoral  hernia  (Fig.  394)  constitutes  10  per  cent,  of  all  hemic  and  is 
more  fr(r<iuent  in  females  than  in  males,  but  even  in  females  it  b  lessoommon 
than  the  inguinal  variet)'.  The  hernia  passes  along  the  femoral  canal  and 
(ircitrudes  through  the  saphenous  opening.  The  internal  ring  is  formed  by 
Poupart'a  ligament  in  front,  the  pcaineal  line  and  fascia  behind,  Gimbemat's 
ligament  on  the  inside,  and  the  inner  septum  of  the  femoral  sheath  on  the  out- 


Fic.  jvj.— (Ilalsled.l 

side.  Tlic  c'Xlomal  ring  is  formed  by  the  saphenous  opening.  Occasionally 
the  obtumtur  aricr)'  arises  from  the  deep  epigastric  and  passes  along  the  edge 
of  Gimbemat's  ligament.  The  coveringi  of  a  femoral  hernia  are  pcritoneimi. 
septum  crumlc,  anterior  layer  of  the  femoral  sheath,  cribriform  fascia,  deep 
and  8U|ierficiui  fascia-,  and  the  skin.  After  the  hernia  has  passed  througt) 
the  saphenous  opening,  it  b  bent  at  on  angle,  and  usually  passes  upwards 
and  outwards,  because  of  the  attachment  of  the  deep  layer  of  the  superficial 
fascia. 
The  signs  an  the  same  as  those  of  other  hemiie.    The  s:n-elling  b  seldom 
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large,  but  is  usually  more  or  less  lobular.  The  neck  lies  to  the  inside  of  the 
femoral  vessels,  to  the  outer  side  of  the  pubic  spine,  and  below  Poupart's 
ligament.  The  diagnosis  from  inguinal  hernia,  enlarged  glands,  lipoma, 
psoas  abscess,  and  varix  of  the  saphenous  vein  may  be  made  by  considering 
the  points  given  under  the  diagnosis  of  inguinal  faemia. 

The  treatment  may  be  palliative,  a  tniss  somewhat  similar  to  that  used  for 
inguinal  hernia  being  emplo3red,  except  that  the  pad  rests  over  the  femoral 
canal  at  the  level  of  Gimbemat's  ligament. 

The  operative  treatment  is  simple,  safe,  and  satisfactory.  Bassini's  opera- 
tion is  as  follows:  An  incision,  parallel  with  and  below  Poupart's  ligament,  is 
made  over  the  sac,  which  is  treated  as  in  inguinal  hernia.  Poupart's  ligament 
is  then  sutured  to  the  pectineal  fascia,  to  close  the  internal  ring,  and  the  plica 
falciformis  of  the  fascia  lata  is  sutured  to  the  pectineal  fascia,  thus  closing  the 
canal  (Fig.  395).  Care  should  be  taken 
not  to  injure  or  compress  the  femoral  vein. 

Umbilical  hernia  represents  5  per  cent. 
of  all  hernia;.     There  are  three  forms: 

I.  Congenital  imibilical  hernia,  or 
exompbalos,  is  the  result  of  im|)erfeci 
closure  of  the  abdominal  walls,  the  con- 
tents N-arying  from  a  small  loop  of  bowel  to 
a  large  part  of  the  viscera  (ectopia  vis- 
crrum).  The  hernia  is  covered  by  a 
transparent  membrane  comjiosed  of  peri- 
toneum and  tissues  of  the  imibilical  cord. 

The  condition  is  rare,  and  if  overlooked  the  bowel  may  be  tied  with  the  cord. 
The  Irrolmcnt  in  small  hemi.-c  is  an  aseptic  dressing,  with  pressure.  In  larger 
protrusions  the  omttnts  should  be  reduced,  the  sac  removed,  and  the 
opening  closed  with  sutures,  as  untreated  cases  are  quickly  fatal  from  slough- 
ing of  the  sac. 

a.  Infantile  umbilical  hernia  is  due  to  stretching  of  the  umbilical  cicatrix. 
The  hernia  is  usually  of  small  size  and  tends  towards  spontaneous  recovery. 
Operation  is  therefore  seldom  required  unless  the  rupture  persists  after  pub- 
erty. All  sources  of  straining,  e.g.,  constipation,  phimosis,  etc..  should  be 
removed,  and  a-duction  maintained  by  a  flat  pad,  larger  than  the  ring  (a  cov- 
ered penny  is  often  employed),  held  in  place  by  a  broad  strap  of  adhesive 
plaster. 

3.  Umbilical  hernia  of  adults  is  caused  by  stretching  or  rupture  of  the 
tissues  in  the  immediate  vicinity  of  the  umbilicus,  as  the  result  of  i(\ct<iaa«.iJ. 
inttaabdominal  pressure,  Jicncc  is  most  itci^ucv\\  vw  wow\w\  Wv5»  Va-v*:.  Xswtsnr. 


Kic.  J94.  — Frmorat  hernia. 
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many  children.  The  coverings  are  periti^neum,  transversalis  fascia,  and  skin. 
The  hernia  often  attains  a  large  size,  and  as  it  is  exposed  to  various  forms  of 
irritation,  the  contents  arc  prone  to  become  adliercnt  to  one  another  and  to  the 
sac.  Not  infrequently,  therefore,  the  sac  is  divided  into  several  parts,  and  the 
hernia  is  often  irreducible,  thus  predisposing  to  strangulation. 
The  treatment  should  be  palliative,  unless  complications  ensue,  if.  as  is 
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Fic.  39J.— Dastini's  operation  lor  femoral  hernia. 


often  the  case,  the  patient  is  advanced  in  years  and  extremely  fat.  or  the  hernia 
is  of  large  size.  A  pad  truss  should  be  worn,  unless  the  rupture  is  irredudblc. 
when  some  form  of  cup  or  bag  truss  may  be  needed. 

The  Mayo  operation  is  the  most  satisfactory  in  cases  suitable  for  radical 
treatment.  The  hernia  is  surroundetl  by  transverse  elliptical  incisions  and  the 
ajxincurotic  structures  about  ihe  ringcxixjsed.  The  sac  is  opened,  and  divided 
at  its  neck,  adherent  intestines  separated  and  reduced,  and  omentum  ligated. 
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I' It;.  3y6.—  M aye's  operation. 


and  removed  with  the  sac  and  skin.  The  peritoneum  is  separated  from  the 
edges  of  the  ring  and  sutured  transversely.  Mattress  sutures  of  silver  wire 
or  chromicized  catgut  are  now  introduced  an  inch  or  more  above  the  edge 
of  the  upper  flap,  catching  the  margin  of  the  lower  flap  m  route,  thus  sliding 
it  into  the  space  between  the  peritoneum  and  up|)cr  flap  (Fig.  396).  The  lower 
edge  of  the  upper  flap  is  now  sutured  to  the  aponeurosis  below.    Very  large 
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hernial  orifices  have  been  closed  by  the  innplantation  of  a  jjerforated  celluloid 
plate  or  a  network  of  silver  wire. 

Ventral  hernia  is  a  term  used  to  designate  a  hernia  in  any  portion  of 
the  anterior  abdominal  wall,  excepting  those  mentioned  above.  It  may  be 
median  or  lateral.  Of  the  median  hemise  there  are  two  principal  forms' 
t.  Urmia  oj  tht  linea  alba  is  most  fretiuent  about  midway  between  the  urn 
bilicus  and  the  ensifonn  {epigastric  hernia);  it  is  usually  caused  by  a  sub- 
peritoneal lipoma,  which  insinuates  itself  between  the  meshes  of  the  linea 
alba  and  draws  a  sac  of  j)eritoneum  after  it.  It  is  most  common  in  healthy, 
hard  working  men,  and  is  frequently  insijfnificant  in  size,  so  that  it  may 
readily  be  overlooked.  Congenital  ajH-rtures  in  (he  linea  alba  are  very  rare. 
These  hemis  often  cause  epigastric  pain,  vomiting,  and  other  gastric  symf>- 
toms.  Truss  treatment  is  inapplicable  as  the  hernia  is  seldom  reducible. 
The  lipoma  should  be  excised  with  the  sac,  and  the  opening  in  the  abdom- 
inal wall  closed  with  sutures.  The  stomach  and  adjacent  organs  should 
always  be  explored  at  the  same  time,  to  make  sure  that  the  symptoms  are  not 
due  to  some  graver  disease.  3.  Diastasis  oj  the  recti  muscles  is  most  com- 
monly obscr\'ed  in  multipara;  it  causes  a  stretching  of  the  linea  alba,  which 
encourages  a  prolai^e  of  all  the  abdominal  viscera.  The  diagnosis  is  readily 
made  by  having  the  patient,  when  lying  do\ni,  fold  the  arms  and  raise  the 
head  and  shoulders,  the  whole  linea  alba  bulging  forwards  in  a  long  mound - 
like  eminence,  reaching  from  the  ensifoim  to  the  pubes.  The  treatment  is 
that  of  GIdnard's  disease.  In  some  cases  marked  benefit  has  been  obtained 
by  suturing  the  recti  together,  or,  better,  by  overlapping  them,  with  the  re- 
dundant linea  alba,  Lateral  ventral  hernia  is  most  frequent  in  the  semilu- 
nar line  as  the  result  of  increased  intraabdominal  pressure.  Postoperative  or 
postincisitmal  liernia  may,  of  course,  occur  in  any  portion  of  the  abdomen,  and 
arc  fKirticularly  prone  to  develop  if  the  wound  suppurates  or  if  drainage  has 
been  employed.  They  are  treated  by  separately  suturing  the  individual 
layers  of  the  abdominal  wall  or,  better,  by  overlapping  these  layers. 

Among  the  rarer  forms  of  hernia  are  the  following:  Obturator  hernia 
passes  through  the  obturator  foramen  with  the  ohturalnr  veascls.  ap|H'aring 
deep  in  the  thigh  on  the  inner  side  of  the  femoral  vessels.  There  may  be  pain 
along  the  inside  of  the  thigh  and  knee,  due  to  pressure  on  the  obturator  ner\'e. 
The  diagnosis  is  seldom  made,  even  when  the  hernia  is  strangulated,  in  which 
event  the  sac  should  be  ex[x)scd  by  an  incision  in  the  upjHT  and  inner  angle 
of  Scarpa's  triangle,  and  the  constriction  relieved  by  cutting  upwards,  since 
the  obturator  artery  usually  lies  below  and  lo  the  outer  side, 
^  Lumbar  hernia  occurs  in  I'ctil's  triangle,  and  is  treated  as  a  veuusA. 
hernia. 


^ 
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Sciatic  hernia  emerges  from  the  peK-is  through  one  of  the  sciatic  foramina, 
and  appears  in  the  gluteal  region. 

Perineal  bemiee  are  those  passing  through  the  pelvic  diapluagm,  and 
appearing  in  the  perineum,  towards  the  rectum  (rectal  hfrnin),  vagina  (vaginal 
hernia),  or  in  the  lower  part  of  the  labium  {pudendal  hernia).  Inguinal  peri- 
neal hernia  is  one  which  follows  an  aberrant  testicle  into  the  perineum. 

Diaphragmatic  hernia  is  usually  congenital,  but  may  be  caused  also  by 
wounds  of  the  diaphragm  (p.  5:8).  It  is  most  frequent  on  the  left  side  and 
seldom  has  a  sac.  Although  any  of  the  abdominal  viscera  may  pass  into 
the  lhora.T.  the  stomach  and  transverse  colon  are  the  organs  most  frequently 
herniated.  The  signs  are  those  of  pneumothorax,  with  displacement  of  the 
heart  and  gastric  disturbances.  In  traumatic  cases  these  signs  are  accom- 
panied by  shock,  dyspnea,  and  cyanosis.  The  diagnosis  is  rarely  made, 
but  in  a  few  cases  in  which  strangulation  has  occurred,  the  abdomen  has  been 
opened,  the  hernia  reduced,  and  the  diaphragm  sutured.  A  similar  operation 
may  be  performed  by  opening  the  lower  jiart  of  the  thorax,  and  dealing  with 
the  diaphragm  from  above. 

Internal  or  retroperitoneal  hemise  are  observed  in  the  following  situa- 
tions: I.  Foramen  of  Winslow.  2.  Recessus  duodeno-jejunalis ;  the 
margin  of  this  fossa  contains  the  inferior  mesenteric  vein  or  colica  sinistra 
artcr)',  a  fact  to  be  remembered  if.  in  a  case  of  strangulated  hernia  in  this  >H- 
cinity.  enlargement  of  the  opening  is  necessary.  3.  Pericecal  fossse,  of  which 
there  are  three,  the  retroeecal,  behind  the  cecum  and  external  to  the  mesa- 
appendix;  the  superior  ilexfeojl,  in  the  upper  angle  formed  by  the  junction 
of  the  ileum  and  cecum;  and  the  injerior  ileocecal,  in  the  lower  angle  formed 
by  the  ileum  and  cecum.  4.  Intersigmoid  fossa,  at  the  rix>t  of  the  meso- 
colon on  the  left  side.  5.  Retrovesical  fossa.  Hemix  into  these  fosse 
rarely  cause  trouble  unless  they  become  strangulated,  when  the  symptoms 
are  those  of  intestinal  obstruction.  The  treatment  is  laparotomy  and  reduc- 
tion of  the  heniia.  Obliteration  of  the  hernial  orifice  by  sutures  may  be  at- 
tempted in  suitable  cases. 


ACCIDENTS  OF  HERNIA. 


Irreducible  hernia  presents  all  the  signs  of  a  reducible  one.  except  that  it 
cannot  be  replaced  within  the- abdomen  and  is  apt  to  be  more  firm  in  consist- 
ence. It  is  always  more  prone  to  become  inflamed,  obstructed,  or  strangu- 
lated. Irredncibility  may  be  caused  by:  i.  Adhesions  (a)  between  the  con- 
tents and  the  sac.  (b)  among  the  contents,  forming  a  mass  which  will  not  pass 
ihmugh  the  ring,  (c)  giving  rise  to  cystic  accumulations,  or  (d)  causing  thic 
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ening  <if  tht  neck  of  other  portion  of  the  sac.  2.  Exussive  deposit  oj  jat,  either 
in  the  herniated  omentum  or  mesentery,  or  within  the  abdomen;  in  the  latter 
instance  the  hernia  cannot  be  returned  because  of  want  of  room. 

The  treatmeat  in  most  cases  is  operation;  when  this  is  inadvisable  because 
of  the  general  condition  of  the  patient,  tlie  hernia  may  be  supported  by  a  bag 
truss.  When  due  to  fat,  the  hernia  may  again  become  reducible  after  strict 
dieting. 

An  inflamed  hernia  is  one  in  which  there  is  a  localized  peritonitis  involv- 
ing the  sac  and  possibly  the  peritoneal  covering  of  the  contained  viscera.  It 
arises  from  blows,  badly  fitting  tru.sscs.  and  strenuous  ta.xis.  The  symptoms 
are  pain,  tenderness,  swelling,  increased  heat,  and  sometimes  redness  and 
edema  of  the  skin;  in  addition  there  are  general  fever  and  often  vomiting  and 
constipation.  The  hernia  is  likely  to  be  irreducible  and  hence  strangulation 
is  strongly  suggested,  but  in  the  latter  there  are  shock  instead  of  fever,  absence 
of  an  impulse  on  coughing,  absolute  constipation,  and  fecal  vomiting.  The 
Ircdtmrnt  is  rest  in  bed,  elevation  of  the  hernia,  the  application  of  lead  water 
and  laudanum,  opium  internally,  and  liquid  diet.  After  the  inflammation  has 
subsided,  the  radical  i»|x'rali()n  should  be  performed. 

Incarcerated  or  obstructed  hernia  is  an  irreducible  hernia  in  which  the 
fecal  (not  the  blood)  circulation  is  interrupted.  It  is  generally  due  to  undigested 
food  or  impacted  feces.  The  sjTtiptoms  are  those  of  an  irreducible  hernia 
which  becomes  tender  and  painful,  harder  and  larger  than  usual,  and  dull  on 
percussion;  it  may  be  diminished  in  size  by  pressure,  and  has  an  impulse  on, 
coughing.  The  abdomen  becomes  distended  and  there  are  vomiting  (not* 
fecal)  and  constipation  (not  absolute).  The  hernia  may  become  inflamed  or 
strangulated.  The  Ireatmcnt  is  opium,  gentle  taxis,  and  the  local  application 
of  heat  or  cold.  If  this  treatment  is  not  cjuickly  successful,  or  if  sj-mptoms 
of  strangulation  easue,  operation  should  be  fierformed. 

Strangulated  hernia  is  one  in  which  the  contents  are  so  firmly  constricted 
that  the  circulation  of  blood  is  cut  off.  Interference  with  the  fecal  circulation 
b  usual  but  not  essential,  since  the  hernia  may  be  an  epiplocele  or  a  Richter's 
hernia. 

The  Muse  of  strangulation  is  sudden  augmentation  in' the  size  of  the  hernia, 
from  the  extrusion  of  additional  contents,  from  congestion  or  inflammation, 
or  from  fecal  or  gaseous  accumulations.  The  site  oj  constriction  is  usu- 
ally the  hernial  orifice,  but  it  may  be  in  the  neck  of  the  sac  alone,  or  else- 
where in  the  sac  as  the  result  of  adhesions  or  constrictions.  The  venous  cir- 
culation is  first  affected,  causing  swelling  of  the  hernial  contents,  and  finally  ar- 
rest of  the  arterial  current,  thus  leading  to  moist  gangrene.  The  sac  is  infected 
and  usually  contains  fluid,  which  is  at  first  clear.WVwv  vV\c\a.\.cT%\.'!i.'fps.\iR.tow«H. 
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blootiy  and  finally  dark  brown  and  offensive  in  odor.  The  parts  about  the 
sac  arc  usually  unaffected,  but  occasionally  in  unn.iieve<l  cases  they  become 
inflamed  and  break  down,  thus  leading  in  rare  instances  to  spontaneous 
cure  by  the  formation  Cf  an  artificial  anus.  The  intestine  is  furrowed  at  ihc 
point  of  constriction,  in  which  situation  it  is  very  liable  to  ulcerate.  At  first 
it  is  dark  red,  smooth, and  glistening,  and  may  completely  recover  if  the  constric- 
tion is  relieved;  but  later  it  becomes  black  and  Imterless  (gangrene).  Above 
the  point  of  constriction  the  bowel  wall  is  edematous  for  a  variable  distance  and 
the  intestine  distended  with  retained  fecal  material.  Even  when  obstruction 
is  not  complete,  e.g.,  in  a  Richter's  hernia,  ihe  bowel  may  be  paralyzed.  Retro- 
grade slrangulatioti  is  a  condition  in  which  the  end  of  a  piece  of  bowel  or  omen- 
tum in  a  hernia  passes  back  into  the  abdomen,  becoming  strangulated  at  the 
hernial  orifice,  the  remaining  ])ortion  of  the  hernia  being  uninvolved. 

The  symptoms  are  those  of  intestituil  obstruction,  viz.,  shock;  abdominal 
pain,  tenderness,  and  distention;  vomiting  which  finally  becomes  stercoraccous; 
and  absolute  ctinstipation.  In  the  final  stages  the  picture  is  that  of  generalized 
|)critonitis.  In  even  a  strangulated  Richter's,  Littre's,  or  omental  hernia, 
there  may  be  Ci.ini[iletc  obstruction,  jxissibly  from  reflex  paralysis  of  the  intes- 
tine. The  litrnia  is  irreducible,  tense,  tender,  and  [lainful.  and  has  no  im- 
pulse on  coughing.  With  the  onset  of  gangrene  ^<ain  and  tenderness  disap- 
pear, and  the  hernia  becomes  softer  and  sometimes  crepitates. 

The  treatment  is  reduction  by  taxis  or  operation. 

Taxis,  or  the  manipulations  for  the  reduction  of  a  hernia,  should  alwa>'s 
Ijc  gentle,  and  should  rarely  be  tried  for  more  than  five  or  ten  minutes,  because 
of  the  danger  of  ruirturc  of  the  bowel.  It  should  not  be  employed  in  the  pres- 
ence of  inflammation  or  gangrene.  Reduction  is  facilitated  by  having  the 
patient  recumbent,  the  thighs  flexed  (and  that  of  the  affected  side  adducted 
in  femoral  or  inguinal  hernia),  and  the  pelvis  raised.  The  administration 
of  opium  and  belladonna  and  the  application  of  heat  or  cold  also  are  useful 
in  securing  relaxation.  One  hand  is  used  to  steady  the  neck  of  the  sac.  while 
with  the  other  the  hernia  is  compressed  and  pushed  back  into  the  abdomen. 
In  direct  inguinal  and  umbilical  hemix  the  pressure  is  backwards;  in  oblique 
inguinal  hernia  it  is  upwards,  outwards,  and  backwarris;  in  femoral  hernia 
it  is  at  first  downwards  and  inwards,  then  upwards  and  backwards.  The 
successful  reduction  of  bowel  is  sudden  and  accompanied  by  a  gurgle;  omen- 
tum is  forced  back  slowly  without  gurgling.  The  conlintmnte  oj  symptoms 
njtfr  apparnit  rnUulion  maybe  due  to  (i)  incomplete  reduction,  (j)  reduction 
en  masse,  or  en  bloc  (\i.  581).  (3)  recurrence  of  the  hernia,  (4)  the  presence  of 
some  other  form  of  intestinal  obstruction,  (5)  |>aralysis  of  the  bowel.  (6)  pcr- 
koaitis,  (j)  reduction  of  gangrenous  or  perforated  bowel,  (8)  reduction  of  lx>wel 
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which  is  obstructed  by  adhesions  or  through  a  slit  in  the  t>mcntum,  or  to 
(9)  the  effects  of  an  anesthetic  if  used.  With  (he  exception  of  the  last  named 
condition,  the  persistence  of  symptoms  after  apparent  reduction  calls  for  oper- 
ation. 

The  operative  treatment,  orhemiotomy,  consists  in  reduction  of  the  bowel 
after  division  of  the  constriction.  It  is  indicated  as  soon  as  taxis  fails,  and 
should  be  employed  instead  of  taxis,  if  the  strangulation  has  existed  for  more 
than  twenty -four  hours,  or  if  there  is  the  slightest  suspicion  of  gangrene.  If 
the  vomiting  is  fecal,  the  stomach  should  first  be  washed  out,  and  if  the  patient 
is  in  poor  condition,  local  anesthesia  may  be  employed.  When  a  general  anes- 
thetic is  administered  and  the  strangulation  is  recent,  taxis  may  again  be  tried 
■when  the  patient  is  fully  relaxed.  The  sac  is  exjiosed  by  a  suitable  incision 
(yidt  radical  operations)  and  opened;  it  is  recognized  by  its  bluish  color,  the 
presence  of  subperitoneal  fat,  and  by  its  gliding  over  the  contained  viscera. 
The  sac  almost  always  contains  fluid,  hence,  as  a  rule,  there  is  little  danger  of 
injuring  the  bowel  in  opening  it.  The  contents  of  the  hernia  are  now  e.xam- 
incd.  and  the  constriction  divided  by  blunt  pointed  scissors  or  a  hernia  knife 
(cur\'cd  blunt-ended  btstourj')'  introduced  along  the  left  forefinger,  the  nail  of 
which  is  passed  into  the  stricture.  The  constriction  is  nicked  sufficiently  to 
relieve  the  strangulation.  In  inguinal  hernia  the  direction  of  the  nick  is 
directly  upwards,  in  femoral  hernia  directly  inwards.  Many  surgeons 
divide  the  constricting  tissues  from  without  inwards,  so  that  if  any  im- 
portant vessels  are  cut.  they  may  be  caught  at  once  and  tied.  The  bowel 
should  be  withdrawn  a  little  from  the  abdomen,  in  order  to  determine  its  con- 
dition at  the  point  of  constriction  and  to  make  sure  there  is  no  retrograde  stran- 
gulation or  torsion;  the  omentum  should  be  treated  in  a  like  manner.  If  the 
hernial  contents  are  healthy,  they  should  be  replaced,  and  the  radical 
o[xrration  performed  if  (he  patient's  condition  permits.  If  the  bowel  is 
gangrenous  (black  and  lusterless).  it  should  be  resected.  In  femoral  hernia 
it  will  usually  be  necessary  to  make  a  second  incision  above  T'ouixart's  ligament 
for  this  purfKtse.  If  the  patient's  condition  forbids  resection,  the  Itowel  may 
be  opened  and  an  artificial  anus  established;  this  is  dealt  with  at  a  later  period  1 
as  described  elsewhere.  If  the  condition  of  the  bowel  is  doubtful,  it  may  bel 
surrounded  with  gauze  and  the  wound  left  oj)en.  Should  gangrene  or  perfora- 
tion follow,  the  intestinal  contents  will  be  discharged  through  the  wound;  if 
gangrene  does  not  sufiervcne,  the  bowel  may  be  replaced,  and  the  wound 
closed  at  a  later  period.  If  the  bowel  is  dark,  but  retains  its  luster  and  elas- 
ticity, and  improves  in  color  on  the  api>lication  of  hot  water,  it  is  viable,  but 
may  become  gangrenous  from  subsequent  inflammatory'  reacUoTv.  ^\««v<iost. 
condition  of  the  tinienium  is  doulitful,  it  a\\ou\d  be  xwivtjNe^. 
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Congenital  Malformations.— Normally,  in  the  early  stages  of  <levclopraciii 
the  hind-gut  communicates  in  front  with  the  allantois  and  behind  with 
the  neurenteric  canal.  At  a  later  jieriod  the  gut  and  genitourinary  canal 
open  externally  in  a  common  passage,  called  the  cloaca.  By  the  growth  of  a 
posterior  and  two  lateral  folds,  the  |jerincum  is  formed,  and  the  gut  separated 
from  the  gcnitourinar>'  cavity.  A  pit  called  the  proctodeum  extends  inward 
from  the  perineum,  until  finally  it  meets  and  communicates  with  the  rectum. 
According  lo  the  extent  to  which  development  has  progressed,  the  following 
malformations  may  be  encountered.  Anal  stricture  may  bo  enlarged  by 
cutting  backwards  towards  the  cocc)rx.  and  the  opening  maintained  by  the 


]97.— Imperforslc  anus. 


Kia.  jgO.— Impctforate  rkctum. 


subsequent  passage  of  bougies.  Imperforate  antis  (Fig.  397)  is  a  conditioa 
in  which  the  rectum  is  developed,  but  there  is  no  prnctodeum.  When  ihc 
infant  cries,  the  rectum  is  felt  to  bulge  at  the  jwint  where  the  anal  orifice  should 
be.  Imperforate  rectum  (Fig.  398).  in  which  both  the  rectum  and  the  proc- 
lodeum  arc  develojjed,  but  have  not  united,  is  the  most  common  malformation. 
Ihc  seplum  bring  about  an  inch  aWvc  V\\c  aw\».    kVusftnt  rectum  (Fig.  399) 
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is  a  malfonnation  in  which  the  rectum  ends  blindly  high  up,  perhaps  above 
the  pelvic  brim.  The  proctodeum  may  or  may  not  be  present.  Atresia 
ani  vesicalis  (Fig.  400),  urethralis  (Fig.  401),  and  vaginalis  (Fig.  402),  are 
due  to  defective  development  of  the  septum  which  should  divide  the  cloaca. 
The  treatment  in  all  cases,  except  atresia  ani  vaginalis,  must  be  prompt, 
otherwise  the  patient  dies  of  intestinal  obstruction.    Ifjio'anus'is  present,  an 


Fic.  399.— .\bsent  rectum. 


Fig.  400.— Atresia  ani  vesicalis. 


Fig.  401  — .\tresia  ani  urethralis. 


iG.  402. — Atresia  ani  vaftinalis. 


incision  is  made  in  the  midline  of  the  perineum  and  deepened  until  the  rectum 
is  encountered,  care  being  taken  not  to  injure  the  bladder.  One  may  follow 
the  concavity  of  the  sacrum  as  high  as  its  promontory,  excising,  when  neces- 
sary, the  coccyx  and  lower  segment  of  the  sacrum;  when  the  rectum  is  found, 
it  is  pulled  down  to  the  external  opening,  incised,  and  stitched  to  the  skin. 
If  the  rectum  cannot  be  foimd,  the  sigmoid  may  be  brought  do'wwxsAa'iiifc'wwssA. 
or  an  artificial  anus  made  in  the  inguinal  region.    VlV«v  V^Rft  «cv\>s.Ns.-^-v«»soS-» 
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ihc  seplum  separating  it  .from  the  rectum  should  be  incised  or  excised,  the 
iipening  thus  firmed  iK-ing  maintained  by  the  passage  of  bougies. 

Pruritus  ani,  i>r  itching,  is  a  symiitom  which  may  be  caused  by  local  condi- 
tions, such  as  piles,  fissure,  fistula,  worms,  eczema,  and  diseases  of  the  urethra, 
bladder,  uterus,  or  ovaries,  or  by  general  conditions  like  gout,  disorders  of 
digestion,  nephritis,  diabetes,  jaundice,  constipation,  mental  and  nervous 
disorders,  and  the  opium,  alcohol,  lea,  or  tobacco  habits.  The  treatment  is 
removal  of  the  cause  and  attention  to  the  general  health.  The  parts  should 
be  kept  scrupulously  dean.  The  itching  may  be  relieved  by  lotions  or  oint- 
ments containing  carbolic  acid  (t-15)  or  menthol  (1-^0).  Painting  the  skin 
with  silver  nitrate  (i-io)  also  is  recommended;  in  the  worst  cases  the  affected 
skin  has  been  excised. 

Fissure  of  the  anus  is  caused  by  the  passage  of  hardened  feces,  and  not 
infrequently  accompanies  hemorrhoids  and  other  diseases.  There  is  often  a 
"sentinel"'  external  pile  at  its  outer  extremity.  The  princifial  symptom  is  burn- 
ing pain  on  defecation,  and  sometimes  on  walking  or  coughing.  Constipation 
is  thus  encouraged,  and  when  the  hardened  feces  pass,  they  may  bt  streaked 
with  pus  or  blood.  The  ulcer  is  seen  on  separating  the  folds  of  the  anus  and 
the  sphincter  is  found  spasmodically  contracted.  The  treatment  is  laxatives 
and  the  application  of  silver  nitrate;  if  this  fails,  the  patient  should  be  anesthe- 
tized, and  the  sphincter  stretched  with  the  thumbs,  thus  causing  a  paralysis 
for  from  five  to  ten  days,  during  which  time  the  ulcer  heals.  Large  ulcers 
may  be  excised. 

I>roctitis,  or  inflanunatioa  of  the  rectum,  arises  from  foreign  bodies, 
[xjlypi,  piles,  parasites,  gonorrhea,  dysenler)',  etc.  The  symptoms  are  tenesmus, 
frequent  bowel  movements,  witfi  mucus,  pus,  or  blood,  and  a  sensation  of  heal 
and  fullness.  The  bladder  also  may  be  irritable.  The  rectal  mucous  mem- 
brane may  prolafjse.  and  in  chronic  cases  there  may  be  ulceration  followed  by 
stricture  formation.  'I'hc  treatment  is  rest  in  bed,  liquifl  diet,  suppositories 
of  opium  and  belladonna,  hot  sitz  baths,  and  irrigation  with  very  weak  solutions 
of  silver  nitrate. 

Periproctitis  (cellulitis)  is  usually  caused  by  infection  from  the  rectum,  as  the 
result  of  disease  (piles,  fissure,  fistula,  cancer,  etc.)  or  injury  (hardened  feces, 
swallowed  fish  bone,  etc.).  It  may  be  caused  also  by  affections  of  the  surtuund- 
ing  tissues.  The  diffuse  form  spreads  rapidly,  results  in  extensive  sloughing, 
is  usually  seen  in  the  old  and  asthenic,  and  is  very  apt  to  cause  death.  It  is 
treated  by  free  drainage  and  vigorous  stimulation.  In  the  circumseribed 
variety  an  abscess  forms,  which  bursts  and  gives  rise  to  a  sinus.  Su{)crficial 
abscesses  may  be  situated  just  beneath  (he  mucous  membrane  or  just  beneath 
the  skin  of  the  anus  {atml  absusses).    TV\c  \a.Uet  are  often  caused  by  inflam- 
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mation  of  the  sebaceous  glands,  and  are  treated  by  incision  and  drainage. 
The  naijst  frequent  deep  abscess  is  that  occurring  in  the  ischiorectal  fossa. 

Acute  ischiorectal  abscess  arises  from  the  causes  given  above,  and  is  charac- 
terized by  pain,  swelling,  heat,  a-dness,  and  brawny  induration  to  the  side  of 
the  anus.  The  trmlmfnl  should  be  prompt,  in  order  to  avoid  the  formation  of 
a  fistula.  A  free  incision  is  made,  and  the  cavity  irrigated  with  crcoHn  solution 
and  packed  with  iodoform  gauze.  Chronic  ischiorectal  abscess  is  usually 
tuberculous.  There  is  at  first  a  painless  induration ,  which  subsequently  softens; 
in  the  later  stages  it  is  often  infected  with  pyogenic  organi.sras,  the  symptoms 
then  l)eing  those  of  an  acute  abscess.    The  Irealment  is  that  of  acute  abscess. 

Fistula  in  ano  is  caused  by  the  breaking  of  abscesses  into  and  about  the  rec- 
tum, although  in  rare  instances  a  non-inflammatory  fistula,  lined  by  cpithehum 
and  jxtssibly  due  to  a  small  pressure  diverticulum,  is  seen.  There  arc  three 
varieties,  i.  The  blind  external  opens  externally,  but  does  not  communicate 
with  the  bowel,  a.  The  blind  internal  opens  into  the  bowel,  usually  just  above 
the  anus,  but  has  no  external  opening.  3.  The  amiphk  or  true  fistula  ojx;ns 
both  externally  and  internally.  The  internal  o]x-ning  is  usunily  Ijcivveen  the  two 
sphincters,  but  may  be  a  considerable  distance  above  the  internal  sphincter,  or 
when  following  an  anal  abscess,  outside  the  external  sphincter.  There  may  be 
numerous  side  tracts  extending  in  various  directions  (Fig.  403),  A  horseshoe 
fistula  is  one  which  extends  around  the  bowel  anti  opens  on  each  side.  The 
symptoms  are  |iain  during  defecation,  a  muco-purulent  discharge,  and  in  the 
complete  variety  the  passage  of  feces  and  gas  through  the  fistula;  recurring 
abscesses  may  form,  owing  to  healing  or  blocking  of  the  openings.  When  there 
is  an  external  opening,  the  diagnosis  is  readily  made  by  insficction  and  the 
use  of  a  probe.  When  there  is  no  external  opening,  it  will  be  necessary  to  use 
a  speculum  in  order  to  expwse  the  orifice,  although  such  can  sometimes  be  felt 
by  the  finger.    The  lungs  should  always  be  examined  for  evidences  of  phthisb. 

The  treatment  is  the  conversion  of  the  fistula  into  an  open  wound,  so  that 
it  may  heal  from  the  bottom.  A  grooved  director  is  passed  through  the  fistula 
into  the  rectum,  and  the  overlying  tissues  severed  with  a  bistoury.  The 
sphincter  should  never  be  cut  more  than  once,  because  of  the  danger  of 
incontinence.  All  branching  sinuses  likewise  should  be  ofiened,  and  all 
fibrous  ti.ssue,  with  undermined  skin,  cut  away  with  scissors.  The  bleeding 
is  then  checked,  and  the  wound  packed  with  iodoform  gauze.  If  the  fistula 
is  lined  with  mucous  membrane  it  must  be  completely  excised.  A  bUnd  external 
fistula  may  be  excised  and  the  wouml  sutured.  A  blind  internal  fistula  may 
be  converted  into  a  c«implele  one  and  treated  as  above.  The  bowels  are 
confined  for  the  first  three  or  four  days,  and  the  wound  cU<;«is«.A  ■».Vvkx  vas^ 
defccalion,  being  irri^lcd  with  creolin  at\i\  rcpicVcA  vr\.^  \cAoVsrrev  <^>mr.. 


I 


\ 


598 


RECTUM  Am>  ANUS. 


Hemorrhoids,  or  piles,  are  swellings  due  to  varicose  veins  about  the  lower 
end  of  the  rectum.  The  causes  are  those  which  induce  congestion  in  this 
region,  such  as  sedentary  habits,  oinstipation,  rectal  disorders,  tumors,  inflam- 
matory affections  in  the  pelvis,  cirrhosis  of  the  liver  and  other  conditions  which 
interfere  with  the  portal  circulation,  and  diseases  of  the  heart  and  lungs.  The 
hemorrhoidal  veins  run  between  the  mucous  membrane  and  the  muscle  in  a 
longitudinal  direction,  forming  a  plexus  an)und  and  above  the  anus;  they  have 
but  little  supi>ort,  possess  no  valves,  and  form  one  of  the  principal  commun- 


I'lG.  40J.— Multiple  Bfttulic  in  ano.    I  Pennsylvania  Hospital. j 


ications  between  the  portal  and  systemic  circulations.    There  are  two  varie- 
ties, the  external  and  the  internal,  which,  however,  often  coexist. 

External  hemorrhoids  occur  at  the  margin  of  the  anus,  are  covered  with 
skin,  originate  from  the  inferior  hemorrhoidal  plexus,  and  consist  of  dilated 
veins  surrounded  by  iibrocellular  tissue.  Tliey  cause  no  symptoms,  except 
possibly  itching  or  a  little  irritation,  unless  they  are  inflamed,  when  the  vein 
becomes  thrombosed,  painful,  and  lender,  and  ap|)ears  as  tense  bluish  masses 
wfiicJ}  cannot  be  emptied  by  pressure.    N\\\«i^  vV\c  ».\V\tV.  mhsides,  the  pile 


BEHOXXHOmS. 


599 


is  harder  and  thicker  than  before.  The  tnalment  is  the  relief  of  constipation, 
cleanliness,  and  the  use  of  soft  paper  or  cotton,  after  defecation.  The  parts 
may  be  washed  with  a  lotion  containing  witch-hazel.  Operation  is  rarely 
required  unless  the  piles  become  inflamed,  when  they  should  be  incised, 
the  clot  turned  out.  and  the  cavity  filled  with  iodoform  gauze.  When  operat- 
ing on  internal  hemorrhoids  it  is  advisable  to  remove  any  coe.xisting  external 
piles  with  scissors,  the  cuts  radiating  from  the  anus.  If  too  much  skin  is 
removed,  however,  stenosis  may  follow. 

Internal  hemorrhoids  are  covered  with  mucous  membrane,  originate  from 
the  superior  hemorrhoidal  j)lexus,  and  consist  of  dilated  veins,  arterial  twigs, 
and  connective  tissue.  They  cause  pain,  a  sense  of  fullness,  and  often  bleeding 
and  a  mucous  discharge.  They  may  protrude  through  the  anus,  and  in  some 
cases  become  strangulated  from  the  grip  of  the  sphincter  and  undergo  slough- 
ing. When  inflamed  (attack  of  piles),  they  swell  and  become  intensely  pain- 
ful. Ulceration  or  suppuration,  and  occasionally  abscess  of  the  liver  or 
pyemia  may  follow.  The  diagnosis  is  easily  made  with  the  aid  of  a  specu- 
lum, but  digital  examination  should  always  be  employed  to  e.xdude  carcinoma. 

The  treatment  is  removal  of  the  cause,  if  such  be  possible.  The  bowels 
'  should  be  moved  flaily,  alcohol  and  spices  avoided,  and  regular  exercise  taken. 
'  The  parts  should  be  kept  clean,  bathed  with  cold  water  after  defecation,  and 
dried  with  a  soft  rag.  Ointments  or  supfmsitories  containing  hamamelis  and, 
if  there  is  much  pain,  opium  and  belladonna  may  be  used.  Adler  has  the 
following  frequently  applied:  ex.  hamamelis,  fl.  one  fluid  ounce,  ex.  hydras,  fl., 
tincture  of  benzoin  comp.,  each  one-half  ounce,  tincture  of  belladonna,  one 
dram,  ol.  olive  (carbol.  s  per  cent.)  q.s.  three  fluid  ounces.  Strangulated  piles 
should  be  reduced  after  anointing  them  with  oil,  or  if  this  is  unsuccessful,  they 
should  be  removed  by  operation.  Ofx-ration  is  indicated  also  when  there  is 
prolapse,  ulceration,  recurring  hemorrhages,  attacks  of  inflammation,  or  [xiin 
rwiuiring  the  frequent  use  of  opium.  The  liver  should  always  be  exam- 
inctl  before  operation,  as  in  some  cases  the  bleeding  is  beneficial  rather  than 
harmful.  The  bowels  should  be  opened  by  a  laxative,  the  parts  shaved,  the 
(latient  anesthetized  and  put  in  the  lithotomy  position,  and  the  anus  thoroughly 
stretched.    There  are  three  principKil  methods  of  operating  on  hemorrhoids: 

Ligation  is  easy,  safe,  and  sure.  The  hemorrhoid  is  picked  up  with  forceps 
and  an  incision  made  through  the  mucous  membrane  around  the  pile;  the 
base  is  then  transfixed  with  a  double  silk  ligature,  which  is  tied  on  either  side, 
and  the  mass  cut  away. 

Operation  by  the  clamp  and  cautery  is  favored  by  many  surgeons.  The 
pile  is  caught  with  forcejjs,  and  a  Smith's  clamp,  the  blades  of  which,  wv.  <«<iRx 
to  jjrevcnt  burning,  are  covered  with  ivory  oi\  Vhc  *\<\c  nj\\\Ai  v 
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mucous  niembraiif,  appiied  lo  the  base  of  the  pile,  in  the  long  axis  of  ihc  rectum. 
The  pile  is  then  removed  with  scissors,  and  the  base  scared  with  the  cautcrj- 
at  a  dull  red  heat,  after  which  the  clamp  is  removed. 

Whitehead's  operation  consists  in  removal  of  the  entire  pile  bearing  nre«, 
and  is  inciiiated  when  there  are  masses  of  varicose  veins  which  occupy  the 
whole  of  this  region.  A  circular  incision  is  made  at  the  junction  of  the  skin 
and  mucous  membrane;  the  tube  of  mucous  membrane  containing  the  variojse 
veins  is  then  dissected  up  and  amputated,  and  the  divided  mucous  membrane 
sutured  to  the  skin.  Stricture  and  incontinence  occasionally  follow  this 
operation. 

After  any  of  these  operations  bleeding  and  tenesmus  may  be  prevented, 
and  the  painless  escape  of  flatus  permitted,  by  introducing  into  the  rectum  a 
rubber  tube  surrounded  by  gauze  and  transfixed  externally  by  a  safety  pin. 
The  ]>arts  are  protected  with  a  sterile  gauze  [>ad,  and  washed  each  day  with 
creolin  solution.  The  bowels  are  opened  on  the  third  or  fourth  day.  It  will 
often  be  necessary  to  cathetcrize  the  patient  for  the  first  day  or  two,  owing  to 
reflex  retention  of  urine. 

Piles  have  been  treated  also  by  excision  of  the  individual  tumors,  preceded 
by  the  application  of  a  crushing  clamp,  or  followed  by  suture  of  the  wound; 
by  ignipunclitre;  and  by  the  injection  of  carbolic  acid,  one  or  two  drops  of  a 
lo  per  cent,  solution  being  injected  into  each  pile  at  intervals  of  a  week. 

Prolapse  of  the  rectum  may  involve  the  mucous  membrane  only  (ituam- 
pletc  prolapse,  or  prolapsus  ani).  oi  the  entire  rectal  wall  (complele  prolapse,  or 
prolapsus  recti).  The  causes  are  relaxation  of  the  tissues,  such  as  is  seen 
in  tlie  debilitated,  and  conditions  which  give  rise  to  repeated  and  violent 
straining,  e.g.,  constipation,  diarrhea,  various  forms  of  rectal  irritation,  en- 
larged prostate,  urethral  strictures,  stone  in  the  bladder,  and  phimi-)sis.  In 
llic  early  stages  the  prolapse  app>ears  as  a  reducible,  red  or  purplish  cuff  of 
mucous  membrane.  In  complete  prolapse  the  piass  may  be  of  large  sixc, 
irreducible,  dry,  and  sometimes  ulcerated  or  even  strangulated. 

The  treatment  Ls  removal  of  the  cause,  and  reduction  of  the  prolapse  by 
pressing  the  finger  in  tlie  orifice  after  the  parts  have  been  oiled;  rciluction 
is  maintained  by  strapping  the  buttocks  together  with  adhesive  plaster,  leaving 
an  opening  for  the  passage  of  feces.  In  children  cure  is  often  thus  obtained, 
if  care  is  taken  to  prevent  constipation.  In  adults  the  parts  may  be  kept  in 
place  by  a  T-bandage,  and  a  daily  movement  of  the  boweb  secured  whDe  the 
patient  lies  on  one  side.  An  enema  of  cold  water  containing  an  astringent, 
such  as  tannin  or  fluid  extract  of  hydrastis.  also  is  useful.  W^hen  these  measures 
fail  in  the  incomplete  variety,  longitudinal  strips  of  mucous  membrane  may 
be  excised  and  the  wounds  sutured,  or  the  same  resuh  obtained  by  the  use  of 
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caustics  or  the  cautery.  Paraffin  has  been  injected  about  the  anus  in  orrlcr 
lo  narrow  the  opening.  In  recurring  complete  prolapse  ihe  rectum  or  sigmoid 
may  be  fastened  to  the  abdominal  wall  through  an  incision  in  the  iliac  region 
(ptMiopcxy  or  colopfxy).  In  other  cases,  particularly  when  irreducible,  the 
prolapsed  gut  may  be  am[)utated,  its  continuity  being  restored  by  sutures. 

Ulcer  of  the  rectum  may  be  simple  (due  to  foreign  body,  abrasion  of  feces, 
etc.),  syphilitic,  tuberculous,  malignant,  gonorrheal,  dysenteric,  or  typhoidal. 
The  symptoms  are  those  of  rectal  irritation,  with  constipation  or  diarrhea,  and 
the  discharge  of  mucus,  pus,  or  blood.  The  diagnosis  is  made  by  digital  ex- 
amination and  the  speculum.  The  nature  of  the  ulcer  may  be  ascertaineil 
from  the  history  and  the  local  characteristics,  which  are  much  the  same  here 
as  elsewhere.  The  treatment  in  non -malignant  cases  is  local  ap[)licaiions  of 
silver  nitrate,  so  or  30  grains  to  the  ounce,  after  cleansing  the  rectum  with 
hot  water.  Iodoform  is  useful,  particularly  in  tuberculous  cases.  The  gen- 
eral health  should  receive  attention,  and  in  syphilitic  cases  appropriate  in- 
ternal treatment  administered. 

Stenosis  or  stricture  of  the  rectum  may  be  caused  by  pelvic  neoplasms 
or  cellulitis,  an<l  by  the  cicatrization  of  wounds  or  ulcers  of  the  rectum.  It 
may  be  also  congenital  or  due  to  malignant  tumors  in  this  region;  the  latter 
will  be  ccmsidered  separately.  The  bowel  is  dilated  above  the  stricture  and 
sccondaPi'  fistulx  may  form.  The  symptoms  are  pain,  discharge  (mucus, 
pus,  or  blood),  c<>nsti|iation,  deformity  of  the  Strnils  (ribbon  or  pijx'-stcm), 
occasionally  attacks  of  diarrhea,  due  to  enteritis  from  the  irritation  of  retained 
feces,  and  finally  in  some  cases  complete  obstruction.  The  diagnosis  is 
made  with  the  finger  and  the  sjxjculum.  The  Ircalment  in  the  cicatricial 
variety  is  gradual  dilatation  with  bougies.  When  in  the  lower  part  of  the 
rectum,  the  stricture  may  be  incised  posteriorly.  In  suitable  cases  the  stricture 
may  be  excised,  and  the  ends  of  the  bowel  united  by  suture.  In  extensive 
and  intractable  cases  colostomy  may  be  the  only  possible  remedy.  Any  con- 
stitutional disease,  e.g.,  syphilis  or  tuberculosis,  should  receive  treatment, 

Ttxinors  of  the  anus  are  uncommon,  lipilheliomc  in  this  region  presents 
its  usual  features,  and  causes  enlargement  of  the  ingtiinal  glands.  Cancer  of 
the  anus,  however,  is  usually  secondary  to  that  of  the  rectum.  The  treatment 
is  excision. 

Tumors  of  the  Rectum.  -  Polypus  recti  is  the  most  common  benign  tumor, 
us  most  frequent  in  children,  and  resembles  a  cherry  with  a  long  pedicle.  The 
symptoms  arc  rectal  irritation,  the  jiassage  of  blood  or  mucus,  and  occasionally 
prolapse  or  intussusception.  The  treitmenl  is  removal  after  ligating  or  twisting 
the  fjcdide.  Papilloma  is  rare,  but  may  occur  as  a  caulillower  tu•JL»s,^v^^s.tV^'e^ 
symptoms  of  whicli  are  hemorrhage  and  rec\a\  '\u\VsL\a\V\V5 .    '^Vt  V««iVnvMv\ 
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is  removal  by  ligature  or  snare.  A  microscopic  examination  should  always 
be  made  to  eocclude  malignant  disease.  Sarcoma  also  is  rare;  it  occurs  as  a 
large  fleshy  moss,  without  primary  ulceration.  The  symptoms  are  the  same 
as  those  of  cancer,  but  occur  at  an  earlier  age.    The  treatment  is  extirpation. 

Cancer  of  the  recttim  is  usually  of  the  tubukr  or  cylindrical -celled  vari- 
ety, and  is  occasionally  the  result  of  a  malignant  change  in  an  adenoma- 
The  disease  may  begin  as  an  ulcer,  or  as  a  nodule  beneath  the  mucous  mem- 
brane which  reaches  a  large  size  before  ulcerating.  In  the  former  instance 
the  growth  usually  extends  annularly  around  the  rectum,  in  the  latter  it 
increases  equally  in  all  directions.  The  degree  of  hardness  varies  with  the 
amount  of  fibrous  tissue  present.  The  softer  varieties  are  the  more  malignant. 
The  disease  is  most  common  in  middle  life,  hut  it  may  occur  earlier  and 
has  been  seen  even  in  childhood.  The  symptoms  may  be  slight  or  absent, 
until  the  disease  is  far  a<lvanced.  There  may  be  pain,  a  sense  of  fullness 
in  the  rectum,  tenesmus,  and  the  passage  of  pus,  blood  or  mucus.  In  the 
later  stages  the  signs  of  stricture  arc  evident  and  cachexia  develops.  Secon- 
dary fislulfe  into  the  bladder,  vagina,  or  opening  externally  may  form.  The 
diagnosis  is  made  with  the  finger  and  the  speculum.  If  the  growth  is  high 
up,  it  may  sometimes  be  detected  by  haNong  the  patient  bear  down  while  in 
the  standing  position.  Death  occurs  from  exhaustion,  obstruction,  hemor- 
rhap",  or  peritonitis. 

The  treatment  may  be  jialliative  or  radical.  Palliative  treatment,  or 
colostomy,  is  indicated  when  the  growth  cannot  be  removed.  The  artificial 
anus  should  be  made  at  an  early  period  and  not  postponed  imtil  obstructive 
symptoms  supervene,  as  it  diverts  the  fecal  current  and  thus  diminishes  pain 
and  retards  the  progress  of  the  disease. 

Radical  treatment,  or  excision  of  the  rectum,  is  indicated  when  the 
growth  is  movable  and  metastases  arc  not  present.  If  the  sacrum,  base  of  the 
bladder,  or  uterus  is  involved,  operation  is  useless.  The  mortality  of  complete 
excision  of  the  rectum  is  about  25  per  cent.",  and  cure  results  in  about  the  same 
proportion.  Before  any  operation  the  bowels  should  be  thoroughly  evacu- 
ated, the  rectum  flushed  with  salt  solution,  and  the  patient  fed  only  on  wholly 
digestible  food.  Surgeons  differ  as  to  the  necessity  of  a  preliminary  inguinal 
colostomy.  Its  chief  advantages  are  that  the  rectum  can  be  thoroughly  irrigated 
before  operation,  that  the  field  of  operation  can  be  kept  clean  after  opera- 
tion, and  that  the  limits  of  the  growth  above  and  the  presence  or  absence  of 
abdominal  metastases  can  be  determined  at  the  time  the  artificial  anus  is  made. 
The  chief  objections  arc  the  additional  risk  involved  in  closing  the  artificial 
anus,  if  such  be  desirable,  and  the  interference  with  ihoruugh  mobilization  of 
the  rectum  at  the  time  of  excision;  the  \&V\«  o\>\tcV\«v  tascs  ita  (otce  if  the  sig 
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The  following  are  the 


moid  is  pulled  well  down  at  the  time  of  the  colostomy, 
routes  by  which  the  rectum  may  be  excised: 

The  vaginal  route  is  indicated  when  a  small  growth  exists  on  the  ante- 
rior wall.  The  posterior  wall  of  (he  vagina  is  split,  the  growth  excised,  and 
the  vagina  and  rectum  sutured. 

The  anal  route  is  indicated  when  the  growth  is  vcr)'  low.  The  anus  is 
dilated,  a  circular  incision  made  through  the  rectal  wall  above  the  external 
sphincter,  the  rectum  pulled  out  through  the  anus  and  amputated,  and  the 
two  ends  sutured.  If  the  anus  is  involved  it  also  must  be  removed,  the  pri- 
mary incision  then  being  made  around  the  anus  externally. 

The  perineal  route  is  indicated  in  growths  occupying  the  lower  two  or 
three  inches  of  the  rectum,  and  is  much  the  same  as  the  preceding,  except  that 
the  incision  extends  bark  to  the  coccyx  and,  if  necessary,  as  far  forward  as  the 
scrotum.    In  some  cases  the  external  sphincter  may  be  preser\ed. 

The  sacral  route  (Kraske's  operation)  is  indicated  in  higher  growths. 
With  the  patient  on  the  right  side,  an  incision  is  made  frrjm  the  |X)Slerior 
margin  of  the  anas,  upwards  in  the  middle  line,  to  the  second  pieceof  the  sacrum. 
The  coccyx  is  excised,  the  left  side  of  the  sacrum  below  the  third  foramen 
removed  with  the  chisel,  and  the  rectum  excised.  If  the  sphincter  is  not 
involved,  the  upper  segment  may  be  sutured  to  the  lower.  When  this  is 
impossible,  the  upfxrr  segment  of  lx)wel  may  be  sutured  in  the  sacral  wound, 
or  the  end  may  be  closed  by  sutures,  providing,  of  course,  a  jircliminary  colos- 
tomy has  been  made.  In  the  Kraske  o[)eration  the  peritoneum  is  often 
opened,  subsequently  being  sutured,  or  packed  with  gauze.  There  are  several 
modifications  of  this  operation,  involving  more  extensive  removal  of  bone 
or  osteoplastic  rtsection. 

The  abdomino-perineal  route  is  indicated  in  cases  in  which  the  growth 
extends  loo  high  to  be  removed  by  any  of  the  preceding  methods.  In  Quinu's 
operation  the  abdomen  is  ojK-ned  in  the  middle  line,  both  internal  iliac  arteries 
lied,  the  sigmoid  divided,  the  upper  segment  of  the  bowel  brought  out  through 
an  incision  in  the  left  iliac  region,  thus  making  a  permanent  artificial  anus, 
and  the  lower  segment  separated  as  far  down  as  possible.  The  abdominal 
wound  is  then  closed,  and  the  rectum  removed  through  the  perineum.  In 
Weir's  operation  the  abdomen  is  opened,  the  gut  divided  above  the  tumor,  the, 
upfiej-  end  of  the  lower  segment  invaginated  and  pulled  out  through  the  anus, 
and  the  involve<l  segment  amputated.  The  lower  end  of  the  upper  segment 
is  then  drawn  through  the  anus,  and  united  to  the  lower  segment  by  sutures 
(Maunscll's  method). 


CHAPTER  XXIX. 

URINARY  ORGANS. 

KIDNEY  AND  URETER. 

Congenital  abnormalities  of  the  kidney  include  (a)  absence  or  atrophy  of 
one  orsan,  the  other  being  hypcrtrophicd  (single  kidney);  (b)  jusion  oj  Ihe 
kidneys  (solitary  kidney),  constituting  a  disc  shaped  mass  lying  in  the  middle 
line,  or  if  the  lower  poles  are  joined,  the  horseshoe  kidney;  (c)  lobulation,  which 
is  normal  in  fetal  life  and  in  some  animals;  (d)  doubling  oj  Ihe  ureter  in  whole 
or  in  jjart;  (e)  two  or  more  renal  arteries  for  the  same  organ;  and  (f)  displace- 
ment of  the  kidney  in  any  direction ;  (g)  sarcoma,  hydronephrosis,  and  cyslU 
disease  also  may  be  congenital. 

Examination  of  the  Kidney. — To  palpate  the  kidney  one  hand  is  placed 
under  the  loin  and  the  other  in  front  beneath  Ihe  ribs,  while  the  patient  breathes 
deeply.  The  patient  should  be  on  the  back,  on  the  opposite  side,  or  in  some 
cases  standing  up.  Ordinarily  the  normal  kidney  cannot  be  palpated.  The 
chief  value  of  percussion  is  in  detemiining  the  relations  of  a  swelling  in  the 
loin  to  the  colon;  the  kidnev  is  alwaw  behind  the  colon.  The  X-rays  are 
useful  in  showing  the  presence  of  stones  and  occasionally  tumors.  Of  great 
importance  is  the  chemical  and  microscopic  examination  of  the  urine,  with  the 
quantity  secreted. 

Catheterization  of  the  ureter  permits  the  collection  of  unmi.xed  urine  from 
each  kidney,  and  is  nf  great  value  in  determining  the  presence  of  both  kidneys, 
the  location  of  disease  in  one  or  both  organs,  the  patency  of  the  ureter,  and 
like  conditions.  In  the  male  the  operation  requires  a  special  cystoscope 
(p.  6i  7)  and  much  practice.  In  the  female  it  is  comjiaralivcly  simple  if  one 
employs  Kelly's  technic.  Kelly  am-sthelizes  the  external  meatus  of  the  urethra 
by  the  application  of  a  10  per  cent,  solution  of  cocain,  dilates  the  urethra,  inserts 
a  straight  cylindrical  speculum,  elevates  the  pelvis  so  that  the  bladder  distends 
with  air,  finds  the  ureter  with  the  aid  of  a  head  mirror,  and  passes  the  catheter, 
lubricated  with  Ixiro-glycerid.  In  order  to  overcome  the  difficulties  of  ureteral 
calhctcri/.ation  .several  forms  of  urine  segre^ators  have  been  devised.  The 
Harris  scgregator  separates  the  bladder  into  two  compartments  by  a  lever 
in  the  rectum  or  vagina,  the  urine  Wmif,  Atm\«A  (toto  each  comimrtment 
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by  a  small  catheter.  In  another  form  of  instrument  (Luj-s  and  Cathlin)  the 
bladder  is  separated  into  two  portions  by  means  of  a  thin  rubber  diaphragm 
which  is  expanded  after  it  is  passed  into  the  bladder  (Fig.  404);  the  urine  is  then 
withdrawn  by  se[)aratc  catheters  passed  through  the  instrument  into  each  half 
of  the  bladder.  Segregation  of  urine  is  easier  and  safer  than  catheterization 
of  the  ureters,  but  the  sources  of  error  are  greater. 

The  functional  capacity  of  the  kidneys  is  determined  before  performing 
a  serious  u[ieraliiin  on  one  organ,  and  it  is  important  to  ascertain  that  the 
other  kidney  is  not  only  present  and  healthy,  but  also  sufficiently  active  to 
preserve  ihc  patient.    The  urine  from  each  organ  is  collected  separately  and 


Fig.  404.— Cathlin's  scgrciiator.    fC'asper.) 


simultaneiiusly.    The  amount  of  urine  and  of  solids,  especially  urea,  secreted 
by  each  kidney  in  a  given  time  may  thus  be  determined. 

The  phloridziii  lfs(  consists  in  thesubcutaneousadministration  of  5  milligrams 
of  phloridzin.  which  is  transformed  into  sugar  by  the  secreting  cells  of  the  kid- 
ney. If  these  cells  arc  normal,  sugar  should  appear  in  the  urine  in  from  fifteen 
10  thirty  minutes.  If  no  sugar  appe<irs.  or  if  the  inten^al  is  much  lengthened, 
the  kidney  parenchyma  is  tliscased.  Mrlhylrne  blue  or  potassium  ioditl,  given 
by  mouth,  or  ifuligo  carmin,  4  cc.  of  a  4  per  cent,  solution  hyp^xlermatically, 
also  should  ajipear  in  the  urine  in  from  fifteen  to  thirty  minutes.  Cryosca^-^ 
is  the  determination  of  the  freezing  [xjinl  ot  iheXAooi  a.w^  wtovc.    \N.\«5s{Mwa> 
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special  apparatus  and  is  regarded  by  most  surgeons  as  untrustworthy.  The 
greater  the  number  of  molecules  in  a  fluid,  the  lower  its  freezing  point,  henct 
if  the  kidneys  arc  diseased,  the  urine  will  contain  less  solids  and  will  freeze  at 
a  high  temperature,  while  the  blood  will  contain  more  solids  and  freeze  at  a 
low  point.  The  normal  freezing  point  of  the  blood  is  -.56  C,  of  urine  -.g  C. 
When  the  freezing  point  of  the  blood  is  -.58  C.  or  lower,  and  that  of  the  urine 
is  -.8  C.  or  higher,  operations  on  the  kidney  are  dangerous. 

The  presence  of  two  kidneys  may  be  determined  by  the  cystoscope  (pres- 
ence of  two  ureteral  orifices),  by  the  scgregator,  by  palpation  e.rtemally  (occa- 
sionally) or  through  an  incision,  and  in  some  instances  by  the  X-ray. 

Hematuria,  or  blood  in  the  urine,  may  be  due  to  local  or  general  causes. 
Among  the  local  causes  are  inflammation,  congestion,  traumatism,  emlx>lisTn, 
thrombosis,  calculus,  tumors,  ulceration,  and  [)arasites  in  any  portion  of  the 
urinar)'  tract.  The  most  important  parasite  is  the  Bilharzia  heraatobia,  which, 
in  fxirtions  of  .Africa,  enters  the  body  with  the  drinking  water  and  later  develops 
in  the  veins  of  the  intestine  or  urinary  apparatus.  The  hemorrhage  is  caused  H 
by  the  discharge  of  ova  through  the  mucous  membrane.  Bleedmg  may  be 
produced  also  by  the  passage  of  an  instrument,  and  in  the  female  bloody  urine 
may  be  the  result  of  contamination  with  the  menstrual  fluid.  Among  the 
general  c^iuscs  are  certain  infectious  tliscascs,  e.g.,  varioLi,  measles,  scarlet 
fever,  enteric  fever,  yellow  fever,  malaria,  plague,  and  pneumonia;  certain 
blood  diseases,  e.g.,  scurvy,  leukemia,  purpura,  and  hemophilia;  intoxications, 
such  as  jaundice  or  those  due  to  mercury,  lead,  arsenic,  cantharides,  turpentine 
and  quinin;  hysteria;  and  vicarious  menstruation.  The  color  of  the  urine 
varies  from  red  to  black.  It  should  be  recalled  that  senna,  rhubarb,  beet 
root,  and  sorrel  make  the  urine  red;  and  carbolic  and  salicylic  acids,  brown 
or  black.  Hemoglobinuria  is  characterized  by  the  absence  of  corpuscles. 
In  renal  henuiluria  the  blood  is  intimately  mixed  with  the  urine,  and  may 
contain  blood  casts  of  the  renal  tubules  or  ureter.  By  cystoscopic  examination 
blood  may  be  seen  issuing  from  the  ureter.  In  urtteral  hemorrhage  bleeding 
is  often  slight  and  detectable  only  by  microscopic  examination.  In  vesical 
or  proslalic  lianaltiria  the  urine  is  often  alkaline,  contains  clots,  and  most  of 
the  blood  is  p>asscd  at  the  end  of  micturition.  In  urethral  hemaluria  blood 
(Trips  from  the  urethra  independently  of  micturition,  and  the  final  urine  passed 
may  be  quite  clear. 

Pyuria,  or  pus  in  the  urine,  may  be  due  to  inflammation  of  any  portion  of 
the  urinary  tract.  When  of  renal  origin  the  urine  is  usually  acid,  when 
from  the  bladder  generally  alkaline.  Pus  from  the  pmstatc  may  be  expressed 
into  the  urethra  by  pressure  through  the  rectum,  and  pus  from  the  urethra 
appears  m  the  first  portion  of  urine  passed. 
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MOVABLE   KIDNEY. 


bstructive  anuria        V 


Cbyluria  is  usually  caused  by  filariasis. 

Anuria  may  be  obstructive  or  non-obsinictive.  Obstructive 
may  be  caused  by  obstruction  of  the  ureter  of  the  only  existing  or  only 
functionating  kidney,  or  in  rare  instances  by  obstruction  of  both  ureters  simul- 
taneously. The  cau.scs  of  obstruction  arc  calculus;  plug  of  pus.  mucus,  or 
blood  clot;  stricture  or  kink  in  the  ureter;  and  tumors  of  the  kidney,  abdomen, 
or  bladder.  In  this  variety  of  anuria  uremia  may  not  supervene  for  a  number 
of  days  though  even  no  urine  is  passed.  The  trealmetU  is  nephrotomy  upon 
the  obstructed  side,  in  order  to  allow  the  urine  to  escape.  The  side  to  be 
o(K;rated  upon  will  usually  be  indicated  by  pain,  tenderness,  muscular  rigidity, 
and  possibly  by  enlargement  of  the  kidney.  Removal  of  the  cause  of  obstruc- 
tion, unless  very  easy,  should  be  undertaken  at  a  later  date.  Non-obstruc- 
tive anuria  (supprcs^im  oj  urine)  may  be  refle.x  or  due  to  degenerative 
changes  in  the  kidneys.  Among  the  reflex  causes  are  operations  on  or  in- 
juries to  any  portion  of  the  genitourinary  apparatus,  obstruction  to  one  ureter 
the  other  remaining  free,  hysteria,  and  extensive  bums;  in  this  group  also 
uremia  may  be  postponed  for  some  days.  The  treatment  is  at  first  medical, 
and  later  nephrotomy  upon  one  or  both  kidneys.  Degenerative  changes  in 
the  kidneys  may  be  caused  by  nephritis;  acute  infectious  diseases,  including 
septicemia;  poisons,  such  as  phosphorus,  turpentine,  carbolic  acid,  cantharidcs. 
ether,  and  chloroform;  and  by  lesions  like  tumors,  tuberculosis,  and  cystic 
disease  of  both  kidneys.  In  these  cases  uremia  accomp>anies  or  precedes  the 
anuria.  The  treatment  is  usually  medical,  although  in  a  few  instances  favor- 
able results  have  followed  nephrotomy. 

For  injuries  of  the  kidney  and  ureter  see  contusions  of  the  abdomen. 

Movable  kidney,  or  nephroptosis,  is  to  be  distinguished  from  floating 
Itidney;  in  the  latter  condition,  which  is  said  to  be  always  congenital,  the 
kidney  passes  forward  into  the  abdominal  cavity  and  is  completely  surrounded 
by  peritoneum,  being  attached  to  the  posterior  abdominal  wall  by  a  meso- 
nephron.  In  movable  kidney  the  organ  is  excessively  mobile  behind  the  perit- 
oneum. Eighty  per  cent,  occur  in  women,  and  the  right  kidney  is  involved 
in  about  the  same  proportion.  It  is  most  common  between  twenty  and  forty, 
but  may  tie  seen  at  any  time  of  life.  The  causes  arc  conditions  which  render 
the  abdominal  walls  flaccid,  such  as  pregnancy,  emaciation,  removal  of  ab- 
dominal tumors,  etc.;  GItfnard's  disease;  tight  lacing;  trauma;  and  conditions 
which  increase  the  size  or  weight  of  the  kidney. 

Symptoms  are  often  absent;  in  other  cases  there  is  dragging  pain  in  the  loin, 
with  indigestion  and  nervousness.  If  the  ureter  becomes  kinked  or  twisted, 
there  arc  violent  [Kiin  in  the  kidney  and  epigastrium,  vomiting,  collate, 
and  subsc<iucntly  elevation  of  temperature  and  V\\c  A\se\\a,T^  lA  a.\&.-^^  ojsaxvv*-^ 
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of  urine  (DifU's  crisis);  if  the  |)edicle  becomes  twisted  gangrene  of  the  kidney 
may  ensue.  Dragging  on  the  duodenum  or  bile  ducts  may  cause  gastric  and 
bilian'  disturbances  and  even  jaundice,  and  the  condition  is  not  infrvquently 
associated  with  chronic  ap[)endicitis  or  mucous  colitis.  Albuminuria  and 
occasionally  hematuria  may  occur.  The  symptoms  are  intensified  by  exercise 
or  by  lying  on  the  sound  side,  and  are  usually  relieved  by  lying  on  the  back. 
The  diagnosis  is  made  by  feeling  the  kidney  descend  below  its  normal  lo-el 
on  deep  insjiinition.  In  the  severer  forms  the  hands  can  be  approximated 
above -the  kidney,  and  in  ilie  worse  cases  the  kidney  may  be  found  in  the 
pelvis;  percussion  over  the  loin  is  said  to  give  resonance,  but  the  sign  is 
fallacious. 

The  treatment  is  the  application  of  a  straight  front  corset,  adjusted  while 
the  patient  is  lying  down,  or,  if  this  fails  to  relieve,  nephrorrhaphy. 

Hydronephrosis,  or  uronephrosis,  is  distention  of  the  peh-is  and  calices 
with  urine,  as  the  result  of  obstruction  of  one  of  the  passages  below.  The  causes 
are  congenital  and  acquired.  Congenital  hydrant phrosis  is  due  to  atresia  of 
some  portion  of  the  urinar\'  jiassages;  acquirfd  hydront phrosis  may  be  caused 
by  calculus,  blood  clot,  parasites,  plugs  of  mucus  or  pus,  stricture  or  kink 
in  the  ureter,  by  tumors,  abscesses,  cysts,  or  other  forms  of  external  pressure  ■ 
which  constrict  the  ureter,  by  valve  formation  at  the  junction  of  the  pelvis 
and  ureter  owing  to  oblique  insertion,  and  less  commonly  by  obstructions  in 
the  urethra.  In  the  last  instance  the  hydronephrosis  may  be  double.  Sudden 
and  complete  obstruction  to  a  ureter  results  in  cessation  of  the  urinary  secretion 
and  renal  atrophy,  gradual  or  intermittent  obstruction  causes  hydronephrtwis. 
As  the  result  of  the  accumulation  of  urine  in  the  pelvis  of  the  kidney  the  cortex 
beaimes  ihin  and  in  the  final  stages  disappears,  the  kidney  being  converted 
into  ft  large,  Ihin  walled,  irregular  cyst.  At  this  time  the  fluid  may  not  a>n- 
tain  urea  or  other  urinary  solids.  Infection  and  conse<iuent  pyonephrosis 
may  occur  at  any  time. 

The  symptoms  are  combined  with  those  of  the  causative  lesion.  Disten- 
tion of  the  kidney  gives  rise  to  pain  and  a  tumor  in  the  loin,  which  fluctuates, 
is  dull  on  percussion,  lii-s  behind  the  colon,  and  may  disappear  with  the  pas- 
sage of  a  large  amount  of  urine,  .\ltemating  ischuria  and  poh-uria  is  known 
as  the  flush-tank  symptom.  The  cystoscope  will  show  absence  of  urine  on  the 
affected  side,  and  the  ureteral  catheter  may  reveal  the  obstruction.  Calculi 
may  be  detected  with  the  X-ray.  Death  occurs  from  uremia,  sepsis,  pressure 
on  important  organs,  or  rupture  into  the  peritoneal  cavity. 

The  treatment  is  removal  of  the  cause  if  |iossible.    Aspiration  has  been 

employed,  but  is  only  a  jjalliative  measure.     In  most  instances  the  kidney  is 

exposed  by  an  exploratory  incisiot\,  opct\cd,  and  drained  (nephrohnny);  it  is 
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then  sometimes  passible  to  find  and  remove  the  cause.  If  the  kidney  is  totally 
destroyed,  or  if  the  obstruction  cannot  be  removed  and  a  permanent  sinus 
follows  nephrotomy,  nephreclomy  should  be  pt-rformed  if  the  other  kidney 
is  sufficiently  active  to  maintain   life. 

Pyelitis,  or  inflammation  of  the  pelvis  of  the  kidney,  may  be  caused  by  an 
ascending  infection  from  the  bladder,  by  micro-organisms  excreted  by  the 
kidney,  by  drugs  like  tuqjentine  and  canlharides.  and  rarely  by  inflammation 
e.xtcnding  from  the  surrounding  structures.  In  most  instances  there  is  some 
form  of  ureteral  obslruclion. 

The  symptoms  are  pain  and  tenderness  in  the  kidney,  frequent  micturi- 
tion, intermittent  pyuria  (acid  urine),  and  fever  during  the  absence  of  the 
pus  from  the  urine.  Owin'^  to  the  obstructi<in  to  the  urinary  flow  caused  by 
swelling  of  the  mucous  membrane  or  other  lesion,  a  pyonephrosis  may  develop 
and  extension  to  the  kidney  occur  (pyeltmephrilis);  suppuration  may  extend 
also  to  the  surrounding  tissues.  ■ 

The  treatment  is  hot  fomentations,  alkaline  waters,  diuretics,  and  urinary 
antiseptics.  If  the  condition  be  caused  by  an  ascending  infection,  the  bladder 
should  receive  appropriate  treatment.  Other  causes  if  evident  should  be 
removed.  If  no  cause  can  be  ascertained  and  the  symptoms  persist,  the  kidney 
should  be  explored. 

Pyelonephritis  is  inflammation  of  the  pelvis  of  Ihe  kidney  and  of  the  renal 
parenchyma,  and  is  due  to  the  same  causes  as  pyelitis.  'Ihe  symptoms  are 
chills,  fever,  pain  and  tenderness  in  the  kidney,  vomiting,  headache,  and  later 
the  signs  of  exhaustion  and  uremia.  The  urine  is  small  in  amount,  usually 
contains  pus.  and  sometimes  bl<xxi.  The  Irtatmtttt  is  that  of  pyelitis.  If 
lx)lh  kidneys  are  affected  the  pn:)gnosis  is  extremely  grave. 

Pyonephrosis,  or  distention  of  the  pelvis  of  the  kidney  with  pus,  is  the  result 
of  infection  of  a  hydronephrosis,  or  retention  of  pus  in  pyelitis.  The  symptoms 
are  those  of  hydronephrosis,  plus  those  of  sepsis.  The  quantity  of  pus  in  the 
urine  depends  upon  the  degree  of  obstruction.  It  may  be  intermittent  or 
entirely  absent.  Death  may  occur  from  sepsis  or  uremia.  The  trrntment 
in  unilateral  cases  is  ntphmlomy,  removal  of  the  cause  if  possible,  and  drainage, 
or  if  the  kidney  is  hopelessly  disorganized,  nephrectomy.  If  both  organs 
are  involved  the  treatment  is  usually  hopeless,  although  double  nephrotomy 
may  be  cmi)loycd  in  suitable  cases. 

Abscess  of  the  kidney  may  occur  in  any  of  the  preceding  infective  condi- 
tions, or  it  may  be  caused  by  trauma  or  (lyemia.  Chronic  abscesses  are  usu- 
ally tuberculous.  The  symptoms  are  jxtin,  tenderness,  and  muscular  rigidity 
on  the  afl'ected  side,  and  the  constitutional  symptoms  of  sepsis.  TKt -sSisw-efes. 
cannot  be  delected  by  palpation  unless  il  is  ol  W^  i\7je,  V>i\MLNa.xcv4.-^NaK. 
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present  or  absent.    The  treatment  is  nephrotomy  and  drainage,  or  if  the 
whole  kidney  is  destroyed,  nephrectomy. 

Perinephritis,  or  inflammation  of  the  perinephritic  fat,  may  be  caused  by 
trauma,  infection  from  the  blood,  and  extension  from  environing  parts  (spine, 
pleura,  ribs,  liver,  intestine),  but  is  usually  secondary  to  suppurative  pnacesses 
in  the  kidney.  The  symptoms  are  jjain,  tenderness,  muscular  rigidity,  and  if 
suppuration  occurs,  fever,  and  the  presence  of  a  mass  in  the  loin.  .\  perineph- 
ritic abscess  usually  points  alongside  of  the  erector  spinx,  but  may  descend 
into  the  iliac  fossa  or  burst  into  the  pleura,  peritoneum,  or  intestine.  The 
treatment  of  perinephritis  in  the  absence  of  suppuration  is  hot  fomentations, 
sedatives,  and  attention  to  the  general  health;  a  perinephritic  abscess  should 
be  ojiened  and  drained. 

Tuberculosis  of  the  kidney  is  seldom  primary.  The  bacilli  reach  the  kidney 
from  the  blood  and  less  commonly  from  the  lower  urinary  piassage*.  In  the 
latter  instance  the  disease  spreads  from  the  pelvis  to  the  parenchyma  and  both 
organs  are  generally  affected.  Primary  tuberculosis  of  the  kidney  is  usually 
unilateral,  commences  in  the  parenchyma,  and  extends  to  the  pelvis  and  ureter. 
The  infection  may  extend  also  to  the  bladder  and  secondarily  involve  the 
other  kidney.  The  symptoms  are  frequent  micturition,  pain  and  tcndeniess, 
enlargement  of  the  kidney,  pyuria,  occasionally  hematuria,  and  in  the  later 
stages  chills,  fever,  and  sweats,  due  to  secondary  infection  with  pyogenic 
organisms.  Tubercle  bacilli  are  sometimes  found  in  the  urine.  The  cysto- 
scope  reveals  a  retracted  ureteral  meatus,  owing  tothethickeningandshortcnmg 
of  the  ureter.  The  treatment  is  medical  if  both  kidneys  are  involved.  Peri- 
nephritic abscesses  should  of  course  be  incised.  If  the  disease  is  unilateral 
the  kidney  should  be  explored.  If  the  disease  is  strictly  limited,  a  partial 
nephrectomy  with  subsequent  suture  of  the  wound  may  be  tried,  but  in  most 
instances  the  disease  will  be  found  so  extensive  that  the  entire  organ,  with  the 
ureter,  will  require  removal. 

Nephrolithiasis  {renal  caJciiii)  is  caused  by  the  precipitation  of  urinary  salu 
from  highly  concentrated  urine,  the  result  of  lithemia,  gout,  lack  of  exercise, 
and  high  living.  The  condition  is  favored  by  obstruction  of  the  ureter  and 
inflammation  of  the  kidney  or  its  pelvis.  There  may  be  one  or  many  stones 
the  size  of  which  varies  from  fine  granules  (gravel)  to  a  mass  almost  as  large 
as  the  kidney  itself.  They  consist  of  uric  acid  or  urates,  sometimes  of  oxalate 
or  phosphate  of  lime,  and  less  frequently  of  carbonates,  cystin,  or  xanthin. 
There  is  often  a  nucleus,  which  may  be  epithelial,  parasitic,  or  bacteri;tl  in 
origin . 

Thf  sjrmptoms  vary  with  the  situation  of  the  calculus.     If  it  is  situated 
/>/  /Ae  parenchyma  and  is  smooVU  V\ieic  ma.-j  V«  ^vo  symptoms.     .\s  a  rule. 
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Bwever,  Ihere  is  pain  in  Ihe  loin,  which  is  increased  by  jolting,  and  which  may 

'  felt  also  in  the  groin,  thigh,  testicle  (sometimes  with  retraction  of  this  organ), 
'and  occasionally  along  the  back  of  the  lower  limb  as  far  as  the  heel.  In  rare 
instances  it  Ls  referred  to  the  other  kidney.  There  may  be  no  urinary  changes. 
Tenderness  on  pressure  may  almost  always  be  elicited.  Abscess  of  the  kidney 
may  follow.  When  the  stone  lies  in  the  peh'is  of  the  kidney  it  usually  causes 
pyelitis  (pyuria,  hematuria,  frequent  micturition,  etc.).  If  the  stone  passes 
Jvum  tht  ureter  the  symptoms  of  rrnal  coiic  follow,  viz.,  sudden,  excruciating, 
paroxysmal  pain,  passing  from  the  loin  along  the  ureter  to  the  testicle,  which 
is  retracted,  vomiting,  collapse,  strangury,  and  hematuria,  which  is  often  de- 
tectable only  by  the  microscope.  The  i»in  ceases  if  the  calculus  slips  back 
into  the  pelvis,  or  if  it  reaches  the  bladder,  where  it  may  remain  as  a  vesical 
calculus.  The  stone  may  lodge  near  the  pelvLs  of  the  kidney,  close  to  the 
bladder,  or  at  the  brim  of  the  bony  pelvis,  the  point  of  impaction  being  exces- 
sively tender.  Sudden  and  complete  obstruction  is  followed  by  suppression 
of  urine  on  the  corresponding  side  and  atrophy  of  the  kidney,  or  by  death  if 
the  other  kidney  is  not  functionally  active.  Occasionally  the  other  kidney, 
even  when  healthy,  suddenly  ceases  to  secrete  urine  (rrjfex  anuria,  p.  607). 
Incomplete  or  intermittent  obstruction  causes  hydronephrosis  or  pyonephrosis. 
In  some  cases  the  stone  ulcerates  through  the  wall  of  the  ureter  into  the 
abdomen  or  retroperitoneal  tissues.  The  X-rays  are  of  the  greatest  value  in 
diagnosis;  a  calculus  in  the  lower  portion  of  the  ureter  may  occasionally  be 
palpated  through  the  vagina  or  rectum.  Kelly  suggests  the  use  of  a  wax- 
lipped  ureteral  bougie,  upon  which  scratches  will  bq  made  if  a  calculus  is 
present. 

The  treatment,  if  the  stone  is  quiescent,  may  be  directed  to  the  lithemia, 
in  order  to  prevent  augmentation  of  the  stone  or  the  formation  of  others; 
this  consists  in  exercise,  regulation  of  the  diet,  attention  to  the  bowels,  plenty 
of  water,  alkaline  diuretics,  and  pipcrazin.  Renal  colic  requires  hot  fomen- 
tations, hot  drinks,  and  the  hypodermatic  administration  of  atropin  and 
morphin.  If  the  stone  is  causing  trouble  or  if  complications  arise,  operation 
should  be  undertaken.  The  operative  treatment  consists  of  tiephrolitholomy, 
pyrMilhotomy,  or  urekrolUholomy  (see  operations  on  kidney  and  ureter);  if 
the  kidney  is  totally  destroyed,  nephrectomy  will  be  indicated  if  the  other  organ 
is    healthy. 

Tumors  of  the  kidney  include  cancer,  sarcoma,  and  hypernephroma, 
iht  last  being  the  most  frequent.     Sarcomata  arc  most  common  in  childhood. 
Angioma,  japllloma.  and  adenoma  also  have  been  observed.    The  symptoms 
arc  |>ttin,  hematuria,  and  the  presence  of  a  growth  in  the  loin,  tVvc  v.>vkvssi  \->jvw%, 
_behind  the  colon,  moving  slightly  with  rcspltaXww,  akTvAVa.N\"at^«-  '^oa.\R.  <^ 
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Ibe  kidoejr.    The  trralmuml  is  mpkreitamj.    Bcai^  taiMn  i 
be  natortd  hj  f«itui  mrpknttumy. 

Cyita  muh  boa  inientilal  wfitiritiB  (snal  aad  not  uoImI  soipcafljr). 
fitmt  obctructiod  to  one  of  tbe  duos,  or  bom  brdbtid  Saetat.  DrrmoM  crsas 
ako  have  beoi  abserreil  When  of  large  siae  they  Htty  be  detected  bj  palpa- 
tion. In  hrdatid  disease  the  booklets  nay  amiwliuits  be  ibund  in  tbe  orine. 
Tbe  IraUment  is  mmdealian,  or  id  ibr  woot  cxsea  mfkntltmy.  CflfBaifl 
cyrtic  diaeaae  of  the  kidney  is  fbaTirttriaed  by  buy  — Maaifar  grrts.  pn»b- 
ably  the  result  of  defective  devciopmeni  of  tbe  WoUSan  body.  Both  kkfaie}-} 
are  generally  involved.  The  symptoms  arc  tbe  presenoe  of  a  tuntor,  and  oaa- 
sionally  lain,  albuminuria,  and  hematuria.  Wben  bilatenl  the  ifiseaae  is 
not  amenable  to  treatment,  ^^lien  one  oi^jan  alone  is  inrolved.  it  laay  be 
excised. 

OPERATIONS  ON  THE  KIDNEY  AND  URETER. 

Tbe  kidney  may  be  exposed  through  the  abdomen  or  thiou^  the  loin. 
Thr  abdominal  route  is  selected  if  a  very  large  tumor  is  to  be  attacked.  The 
incision  is  maiic  tlirough  the  semilunar  line,  the  peritoneal  cavity  opened, 
and  the  organ  exposed  by  an  incision  through  tbe  p<;)sterior  parietal  peritoneuai 
at  ihe  outer  side  of  the  colon.  The  lumbar  route  is  chosen  whenever  possible. 
The  patient  may  be  placed  upon  the  sound  side  with  the  thighs  and  knees 
flexed  and  a  sand  bag  or  air  cushion  under  the  loin,  or  on  the  abdomen  with 
the  air  cushion  beneath,  in  order  to  widc-n  the  costoiliac  space  and  push  the 
kidney  up  into  the  wound.  The  incision  may  be  vertical  or  oblique.  Tbe 
vrrlical  incision  runs  close  to  the  outer  border  of  the  erector  spin*,  from  one- 
half  inch  below  the  last  rib  to  the  crest  of  the  ilium.  The  filters  of  the  latissimus 
domi  arc  separated,  the  lumbar  fascia  incised,  and  the  quadratus  lumbonim 
and  the  erector  spina:  retractcfi  inwards.  The  kidney  is  exposed  by  tearing 
through  the  ixrrircnal  fat.  If  more  room  is  needed,  the  incision  may  be  cxtendetl 
outwards  in  a  transverse  direction  above  the  crest  of  the  ilium  The  nhliquf 
incisiim  extends  from  the  outer  border  of  the  erector  spinre,  one-hall  inch  below 
the  twelfth  rib,  downwards  and  outwards  towards  the  anterior  spine  of  the 
ilium.  The  lati.ssimus  dursi,  external  oblique,  internal  oblique,  and  the  iians- 
versalls  niusdc  and  fasciu  are  divided. 

Nephropexy,  or  nephrorrhaphy,  has  l)ecn  [lerfi.inticd  in  many  different 
ways.  The  sim|>lcst  method  consists  in  [Kissing  three  silk  sutures  through  the 
lips  of  the  wound  and  the  kidney  parenchj-ma,  one  at  the  upper,  one  in  the 
middle,  anil  one  ut  the  lower  end;  the  sutures  arc  tied  after  the  wound  is  closed. 
Some  surgeons  a*movc  the  ci|isule  from  tiie  posterior  surface  of  the  kidney 
before  pasxiiig  the  sutun-s.  in  order  Vo  tt».Vc  a.  xv*  siw^ioe.    Eikbohts  delivers 
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the  kicincy  through  the  wound,  excises  the  fatty  capsule,  makes  an  incision 
through  the  fibrous  capsule  along  the  convex  bonier  of  the  kidney,  turns  the 
cafKule  back  towards  the  pelvis,  and  passes  sutures  through  the  capsule  as 
shown  in  Fig.  405.  The  kidney  is  reduced,  and  the  sutures  passetl  from 
within  outwards  through  the  muscles  and  tied.  The  wound  is  then  closed. 
Sctitt  excises  the  fatty  capsule,  passes  a  sling  of  gauze  around  each  po\e  of 
the  kidney,  ties  the  ends  of  the  slings  over  additional  gauze  which  fills  the 
wound  superficial  to  the  kidney,  and  removes  the  gauze  in  ten  days. 

Nephrotomy,  or  incision  of  the  kidney,  is  ptrfurmed  after  delivering  the 
kidney  through  the  wound,  whenever  possible.  The  length  and  direction 
of  the  incision  will  vary  with  (he  condition  lo  be  treated.     When  done  for 
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Fig,  40s.— Edetrahls' operation. 

exploratory  purposes,  the  incision  is  made  along  the  convex  border,  throughout 
its  whole  length  if  necessar)'.  An  assistant  shouhl  compress  the  renal  vessels 
during  this  procedure  in  order  to  prevent  hemorrhage.  Through  the  incision 
the  interior  of  the  kidney  and  the  (>clvis  can  Iw  explored  and  bougies  ]iasscd 
down  the  ureter.  The  woun<l  may  be  closed  with  mattress  sutures  of  catgut. 
If  this  does  nut  entirely  ciintml  the  hemorrhage,  drainage  will  be  needed. 
Nephrolithotomy  is  nephrotomy  plus  the  removal  of  stones  with  the  finger 
or  forceps.  The  calculi,  if  not  accurately  localized  by  the  X-ray,  may  be 
found  by  palp:ition,  or  by  puncturing  the  organ  with  a  needle.  Dw.isvv^-wlSv 
usually  be  rajuircd. 
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Pyelotomy,  or  incision  of  the  pelvis  of  the  kidney,  is  called  pyelolitbotomy 
when  the  o(>i-ration  is  done  for  stone.  The  kidney  is  delivcrud,  the  ficlvis 
opened,  and  the  wound  subsequently  sutured  or  drained,  according  to  indica- 
tions.    Urinar)'  fistula  is  more  apt  to  follow  than  after  nephrotomy. 

Nephrectomy,  or  removal  of  the  kidney,  should  not  be  performed  until  the 
presence  and,  if  pxrissible,  the  functionating  capacity  of  the  other  kidney  have 
been  ascertained.  The  kidney  may  be  removed  through  the  abdomen  or  by 
the  lumbar  route.  The  advantages  of  the  abdominal  route  arc  that  the  pedicle 
can  be  more  easily  controlled  and  the  other  kidney  palpated;  the  latter  ma- 
neuver may  be  accomplished  also  in  the  lumbar  operation,  after  incising  the 
peritoneum  on  the  outer  side  of  the  colon.  The  great  objection  is  that  the 
peritoneum  is  opened,  hence  it  is  employed  only  when  the  organ  is  too  large 
to  be  dealt  with  through  the  loin.  In  either  method  the  kidney  is  shelled  from 
its  bed  and  the  ureter  and  renal  vessels  tied  separately. 
When  the  operation  is  done  for  malignant  disease,  the 
fatty  capsule  also  should  be  removed;  if  for  tuberculosis, 
the  ureter,  when  involved,  likewise  should  be  excised. 
Partial  nephrectomy  is  performed  by  removing  a 
wedge-shaped  portion  of  the  kidney  and  suturing  the 
wound. 

Decapsulation  of  the  kidneys  for  chtunic  ne- 
phritis consists  in  exposing  the  kidnej'S,  peeling  off 
the  fibrous  capsules,  and  dropping  the  kidney's  back 
into  place.  Improvement  follows  in  some  cases,  but 
the  exact  value  of  the  operation  has  not  yet  been  de 
termined. 
The  ureter  may  be  palpated  through  an  abdomu 
incision,  but  should  not  be  opened  by  this  route  because  of  the  danger  i 
peritonitis.  The  whole  ureter  may  be  explored  exlraperitoneally  by  the 
indsion  shown  in  Fig.  406.  The  peritoneum  is  exposed,  and  stripped  from 
the  parictcs  until  the  ureter  is  reached.  The  lower  end  of  the  ureter  may 
be  attacked  also  through  the  bladder,  vagina,  perineum,  or  by  a  modified 
Kraskc  operation. 

Ureteropyelostomy,  or  anastomosis  between  the  ureter  and  the  pelvis 
of  the  kidney,  has  been  performed  in  cases  of  hydronephrosis  due  to  imper- 
meable stricture  of  the  upper  end  of  the  ureter  or  kinking  of  the  ureter  over 
the  renal  vessels.  The  same  result  has  been  obtabed  by  an  operation  similar 
to  pyloroplasty,  or  by  excising  the  valve  which  is  sometimes  found  between 
the  hydronrphrr)tic  sac  and  the  ureter. 
UreteroUtbotomy  consists  in  opeuinv;  the  ureter  by  a  longitudinal  incision 


Fig.  406. — ( MonoH  and 
V^anvcrls., ) 
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and  removing  the  calculus.    The  wound  may  be  sutured  with  fine  catgut, 
or  drained,  and  allowed  to  close  at  a  later  period. 

Ureteral  anastomosis  may  be  performed  in  the  same  manner  as  laleral 
anastomosis  of  the  intestine  (Fig.  407).  Lateral  implantation  (Van  Hook's 
operation)  is  shown  in  Fig.  408.  The  end  of  the  lower  segment  of  the  ureter 
is  Ugated,  and  an  opening  made  below  the  ligature,  into  which  the  lower 
end  of  the  upper  segment  is  drawn  by  a  catgut  suture,  the  end  of  the  upper 
segment  having  been  previously  split  in  a  longitudinal  direction  to  prevent 
stenosis.  When  this  operation  is  not  feasible,  the  ureter  may  be  anastomosed 
to  the  bladder  or  even  to  the  intestine;  the  latter  method,  however,  is  very 


KiG.  407.— (Binnie.) 


Fig.  408.  — (Itinnie.) 


likely  to  be  followed  by  peritonitb  or  infection  of  the  kidney.  When  a  great 
length  of  the  ureter  has  been  injured  or  destroyed,  it  may  be  necessary  to 
suture  the  ureter  to  the  skin  or  to  remove  the  corresponding  kidney. 


THE  BLADDER. 

Attention  has  already  been  called  to  congenital  umbilical  and  rectal  fistulx 
communicating  with  the  bladder. 

Ectopia  vesicae,  or  extroversion  of  the  bladder,  is  a  congenital  absence 
of  the  anterior  wall  of  the  bladder,  the  soft  tissues  which  should  overlie  it,  and 
of  the  symphysis  pubis.  It  is  most  common  in  males,  the  upper  wall  of  the 
urethra  also  being  wanting  (complete  epispadias).    T\v<t  ys's>\Kvv«t  'W'ii^.  <^  '^*=^ 
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bladder  with  thf  ureteral  openings  is  {)ressed  forwards  and  becomes  inflamed 
owing  to  exposure.  The  urine  dribbles  away  constantly  and  the  inHam- 
ination  may  spread  up  the  ureters  to  the  kidneys.  The  treatment  is  very 
unsatisfactory.  The  patient  may  wear  a  urinal  or  be  subjecte<l  to  operation. 
Tretulflrnburg's  operalion  consists  in  dividing  the  sacroiliac  ligaments,  approii- 
mating  the  cleft  in  the  pubes  by  forcible  compression,  and  closing  the  defect  in 
the  soft  parts  at  a  later  jx-riod  by  flaps  from  the  neighboring  skin.  Wood's 
operation  is  shown  in  Fig.  409.  Flap  A  is  turned  down  over  the  bladder,  the 
portion  D  being  used  to  construct  the  upper  wall  of  the  urethra.     The  raw 
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surface  of  flap  A  is  covered  by  sliding  (laps  B  and  C  inwards.  The  remaining 
raw  surface  is  skin  grafted.  Sonncnhurg  transplants  the  ureters  to  the  urethra, 
removes  the  mucous  membrane  of  the  bladder,  and  covers  the  raw  surface 
with  flaps.  Probably  the  best  operation  is  that  of  \faydl.  in  which  the  ureters 
with  the  trigone  are  implanted  into  the  sigmoid.  The  valvular  opienings  of 
the  ureters  are  thus  preser\'ed  and  bacteria  prevented  from  ascending  to  the 
kidney;  urine  collect.Cin  the  sigmoid  and  is  voided  at  intervals. 

For  injuries  of  the  bladder  see  contusions  of  the  abdomen. 

Examination  of  the  bladder  may  be  made  by  palpation  through  the  hypo 


gastrium,  vagina,  or  rectum,  or  in  the  female  through  even  the  dilated  urethra. 
Percussion  and  inspection  of  the  hypogastrium  also  may  give  information. 
The  introduction  of  a  sound  through  the  urethra  may  detect  a  calculus  or 
tumor.  The  cysloscope  is  'shajied  somewhat  like  a  stone  sound,  and  has  an 
electric  lamp  at  the  end  and  a  system  of  lenses  which  enable  the  surget>n  to 
examine  the  interior  of  the  bladder.  The  instrument  is  sterilized  by  placing 
it  in  a  5  per  cent,  carbolic  solution  for  several  hours,  after  which  it  is  washed 
with  sterile  water  and  lubricated  with  glycerin.  The  bladder  is  irrigated  until 
it  is  clean,  using  a  solution  of  adrenalin  chlorid,  i  to  10,000.  if  there  is  blceil- 
ing.  About  ten  drops  of  a  5  [x-r  cent,  solution  of  cocain  are  instilled  into 
the  [x)slerior  urethra.  At  least  five  ounces  of  sterile  water  are  injected  into 
the  bladder  to  prevent  burning;  the  instrument  is  then  passed  into  the  bladder 
and  the  light  turned  on,  the  patient  being  in  the  lithotomy  position.  In  cases 
in  whith  a  diagnosis  cannot  be  reached  by  the  atmve  means,  the  bladder  may 
be  opened  above  ihe  pubes  or  through  the  perineum  for  exploration. 
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Incontinence  of  urine  (involuntary  escape  of  urine)  is  seen  in  conditions 
like  ectopia  vesica?,  fistula*  leading  into  the  bladder,  and  paralysis  of  the 
sphincter  vesica;  the  result  of  disease  or  injury  of  the  vesical  sphincter  or  of 
its  center  in  the  spinal  cord;  it  occurs  also  from  propping  oix-n  of  the  internal 
meatus  by  a  growth  or  calculus.  In  these  conditions  the  urine  flows  out  of 
the  bladder  as  soon  as  it  flows  in  (triif  or  passive  inconlintitcf).  The  incon- 
tinence of  children  may  be  symplomalic,  i.e.,  due  to  phimosis,  stone,  highly 
acid  urine,  seat  worms,  spinal  disease,  etc..  but  in  most  cases  it  is  idiopalhic. 
i.e.,  no  cause  can  be  found,  except  perhaps  that  the  child  is  neurotic.  These 
cases  are  treated  by  removing  any  existing  irritation,  administering  belladonna 
and  tonics,  waking  the  child  at  night  to  pass  water,  and  by  sending  the  ^tictvt 
lo  bed  thirsty.     Imf>erative  urination.  conVmj^  ot\  cNcrj  W^w  ■kv\\\vi\.>».'»xv^*»r- 
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to  inflammation  or  other  form  of  irritation,  is  sometimes  called  jalse  incon- 
tinence. The  incotitinence  oj  retention  is  the  overflow  of  a  distended  bladder, 
due  to  some  obstruction,  such  as  stricture  or  enlarged  prostate,  or  to  par&lysis 
of  the  bladtliT.  such  as  may  occur  in  spinal  diseases  and  injuries. 

Retention  of  tirine  is  distention  uf  the  bladder  owing  to  inability  to  pass 
urine.  The  causes  of  retention  are:  i.  Obstruction,  such  as  phimosis; 
ligature  about  tlie  penis;  tumor  or  abscess  of  the  perineum;  stricture,  calculus, 
rupture,  tumor,  abscess,  or  congenital  occlusion  of  the  urethra;  inflammation, 
abscess,  tumor,  hypertrophy,  or  calculus  of  the  prostate;  and  external  pressure, 
such  as  fecal  impaction  and  uterine  tumors.  2.  Nonobstructive  lesions, 
such  as  atony  or  paralysis  of  the  bladder,  reflex  inhibition  (e.g.,  after  opera- 
tions on  the  rectum),  hysteria,  fevers,  shock,  and  drugs  like  belladonna,  opium, 
and  cantharides.  The  most  common  cause  in  the  new  bom  is  occlusion  of  the 
urethra,  in  infants  phimosis,  in  children  impacted  calculus,  in  youth  one  of 
the  complications  of  gonorrhea  (male)  or  hysteria  or  foreign  body  in  the 
bladder  (female),  in  men  stricture,  in  women  pelvic  disease,  smd  in  old  age 
prostatic  hvfjertrophy. 

The  symptoms  in  obstructive  coses  are  pain,  intense  desire  but  inability 
to  urinate,  and  frequent  straining  efforts.  The  bladder  may  be  seen  and  felt 
above  the  pubes  as  a  median,  symmetrical,  pyriform,  fluctuating  tumor, 
which  is  dull  on  percussion,  and  pressure  upon  which  increases  the  desire  to 
urinate.  The  bladder  may  be  palpated- also  through  the  rectum  or  vagina. 
The  obstruction  is  encountered  on  attempting  to  pass  a  catheter.  The  dis- 
tention increases  until  some  urine  is  forced  through  the  obstruction,  or  until 
the  back  pressure  induces  suppression  of  urine.  -The  bladder  does  not  burst 
tmless  injured  or  ulcerated,  although  the  posterior  urethra  may  give  way  if 
the  obstruction  is  lower  down.  In  nonobstructive  retention  the  patient  may 
make  no  complaint.  In  these  cases  the  urine  begins  to  dribble  away  when 
the  bladder  can  hold  no  more,  and  the  condition  may  be  mistaken  for  incon- 
tinence. Retention  is  to  be  distinguished  also  from  suppression,  as  in  each 
no  urine  is  voided.  In  the  former  the  signs  of  a  distended  bladder  are  in 
evidence,  and  the  introduction  of  a  catheter  is  imp<J8siblc.  or  results  in  the 
withdrawal  of  a  large  quantity  of  urine.  In  the  latter  the  bladder  is  empty 
and  no  urine  is  obtained  by  the  catheter. 

The  treatment  consists  in  emptying  the  bladder  as  soon  as  possible  by  the 
use  of  a  callicler,  or  if  this  fails  by  fxiraccnlesii  I'esica,  i.e.,  the  plunging  of  a 
fine  trocar  into  the  bladder,  in  the  middle  line  immediately  above  the  pubes. 
The  details  of  the  treatment  of  retention,  which  is  simply  a  symptotn,  vary 
with  its  cause. 

Atony  of  the  bladder  (loss  of  tone  of  the  muscular  walls)  is  caused  by 
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acute  or  chronic  retention,  and  is  physiological  in  old  age.  It  is  to  be  distin- 
guished from  paralysis  of  the  bladder,  which  is  due  to  some  lesion  of  the  nervous 
sj-stem  and  results  in  true  incontinence.  The  symptoms  are  difficulty  in  start- 
ing micturition,  lessened  force  of  the  stream,  and  dribbling  at  the  complelion 
of  the  act.  There  is  always  some  residual  urine,  which  is  apt  to  decomjKise 
and  set  up  a  cystitis.  The  treatment  is  removal  of  any  obstruction  to  tlie 
urinary  flow,  and  catheterization  to  draw  off  the  residual  urine.  The  catheter 
is  to  be  used  once  per  day  for  every  two  ounces  of  residual  urine,  thus  if  there 
are  eight  ounces  of  residual  urine,  the  catheter  should  be  used  every  six  hours. 
Urinary  antiseptics.  str}'chrin,  and  electricity  also  may  be  employed. 

Cystitis,  or  inflammation  of  the  bladder,  may  be  acute  or  chronic.  The 
morbid  anatomy  and  the  varieties  are  the  same  as  those  of  inflammation  in 
other  mucous  membranes.  The  causes  are  cold,  injuries,  foreign  bodies,  cal- 
culi, gonorrhea,  the  introduction  of  filthy  instruments,  irritating  drugs  (e.g., 
turpentine  and  cantharides),  acute  infectious  fevers,  and  any  condition  which, 
causing  obstruction  to  the  urinary  flow,  results  in  retention  and  decomposi- 
tion of  urine.  The  bacteria  usually  present  ate  the  colon  baciUus,  staphy- 
blococais,  streptococcus,  and  less  commonly  the  gnnococcus,  lyphoid  bacillus, 
_  and  the  tubercle  badllus.  These  organisms  reach  the  bladder  through 
wounds,  through  the  ureter  or  urethra,  or  by  the  lymph  or  blood  stream. 

The  symptoms  of  acute  cystitis  are  pain,  frequent  micturition,  tenesmus, 
and  in  some  cases  fever;  the  bladder  is  lender  to  pressure,  and  the  urine  is 
usually  acid  and  contains  mucus,  pus.  and  sometimes  blood.  Recover^'  is  the 
rule,  but  the  inflammation  may  become  chronic  or  rarely  cause  death  from 
toxemia,  peritonitis,  or  pyelonephritis. 

The  treatment  is  removal -of  the  cause,  rest  in  bed  with  the  hips  elevated, 
hot  applications  to  the  hyixigastrium.  hot  hip  baths,  liquid  diet,  alkaline  diuret- 
ics, urinary  antiseptics  such  as  hexamethylenamine  or  salol,  opium  and 
belladonna  suppositories  when  nee<led,  and  daily  irrigations  of  the  bladder 
with  boric  acid  solution  or  nitrate  of  silver  (1  to  10,000). 

Chronic  cystitis  follows  the  acute  form  or  is  such  from  the  beginning. 
The  symptoms  are  those  of  the  acute  form,  but  much  milder  in  degree.  The 
urine  may  be  acid,  but  is  much  more  commonly  alkaline,  ammoniacal,  fetid, 
and  turbid  with  phosphates,  mucus,  and  pus;  phosphaiic  calculi  arc  frequently 
formed.  The  general  health  becomes  imiKiircd  and  there  is  constant  danger 
.of  septic  pyelonephritis.  The  bladder  walls  arc  thickened  and  sometimes 
sacculated.    Ulcers  may  form  and  occasionally  (x-rforation  ensues. 

The  treatment  is  conducted  on  the  same  lines  as  in  acute  cystitis.  Con- 
finement to  bed  is  usually  unnecessary,  and  the  injections  may  be  strongs. 
In  some  cases  balsamics,  surh  as  sandalwood  o'vV,  V\ivpw\\!'ffvc,  mv^  oa^^-jt^ ■»."«. 
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employed.  When  ihe  cause  cannot  be  ascertained  and  no  improvement  follows 
treatment  like  the  foregoing,  the  bladder  may  be  opened  through  the  perineum 
or  suprapubicly.  carefully  explored,  and  drained. 

Tuberculosis  of  the  bladder  may  be  primar)',  but  is  usually  secondar>'  to 
tuberculosis  of  the  kidney,  testicle,  or  lungs.  It  is  more  frequent  in  men 
than  in  women.  The  tubercles  break  down  and  form  ulcers.  The  symptoms 
are  those  of  chronic  cystitis,  there  being  marked  irritability  of  the  bladder, 
and  pus  and  blix>d  in  the  urine.  The  diagnosis  is  made  by  finding  the 
tuljerile  bacillus  in  (he  urine  and  by  ihe  cystoscope.  The  prognosis  is 
unfavorable. 

The  treatment  is  attention  to  the  general  health  as  in  tuberculosis  else- 
where, and  local  treatment  as  in  other  forms  of  chronic  cystitis.  The  injec- 
tion of  iodoform  emulsion  has  been  advised.  When  these  measures  fail,  the 
bladder  should  be  o|M:'ned  aUive  the  pul)cs  and  drained,  and  perhaps  the  ulcers 
curetted,  or  touched  with  carbolic  acid. 

Ulcers  of  the  bladder,  apart  from  tuberculosis  and  other  forms  of  cystitis. 
may  Ik-  due  to  injury,  burning  with  the  cystoscope,  or  malignant  growths. 
Under  the  heading  simple  ulter  has  been  described  a  solitary  ulcer  usually 
situated  at  the  base  of  the  bladder.  It  is  most  frequent  in  anemic  women, 
occasionally  perforates,  and  has  been  compared  to  a  peptic  ulcer.  The  symp- 
toms of  ulcer' of  the  bladder  are  those  of  chronic  cystitis,  the  diagnosis  being 
made  by  the  cystoscope.  The  treatment  is  that  of  chronic  cystitis.  I'lccrs 
have  been  curetted  and  local  applications  made  through  an  ojjcrating  cysto- 
scope. In  progressing  cases  the  bladder  should  be  opened,  the  ulcers  curetted 
and  cauterized,  and  drainage  established;  perforation  is  treated  in  the  same 
manner  as  rupture  of  the  bladder. 

Tumors  of  the  bladder  are  uncommon,  and  are  more  often  encountered  in 
men  than  in  women.  The  most  frequent  tumor  is  papilloma;  it  has  project- 
ing fimbria:,  and  is  apt  to  undergo  carcinomatous  degeneration.  Carcinoma 
also  is  frequent,  while  sarcoma,  angioma,  myoma,  and  fibroma  are  compara- 
tively rare.  The  base  of  the  bladder  is  the  portion  usually  attacked.  The 
symptoms  arc  those  of  chronic  cystitis,  with  hematuria;  occasionally  a  portion 
of  the  tumor  is  passed  with  the  urine.  The  diagnosis  is  made  with  the  cysto- 
scope, the  use  of  which  may  be  difHcult  on  accoimt  of  hemorrhage.  Lar^ 
tumors  may  be  pali»ted  by  bimanual  examination,  between  the  hand  above 
the  pubes  and  a  finger  in  the  rectum.  Malignant  growths  may  often  be  felt 
with  the  sound,  particularly  if  incrustated  with  phosphatic  deposits. 

The  treatment  is  suprapubic  cystotomy.  If  the  growth  is  pedunculated, 
it  may  be  removed  with  the  curette  and  the  base  cauterized.  If  it  is  malignant 
and  of  small  siix.  a  portion  of  the  bladder  wall  should  be  removed  and  the 
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wound  sutured.  Removal  of  the  entire  bladder,  with  implantation  nf  the 
ureters  into  the  vagina  or  rectum,  has  been  successfully  performed.  If  the 
growth  is  found  to  be  inoperable,  drainage  should  be  established  for  palliative 
purposes. 

Foreign  bodies  usually  gain  entrance  to  the  bladder  through  (he  urethra, 
being  intnxluccd  by  the  patient,  or  resulting  from  the  breaking  of  instruments, 
but  they  may  find  their  way  into  the  viscus  also  through  ulceration  or  injury 
of  its  walls.  The  symptoms  are  those  of  cystitis.  If  allowed  to  remaifi.  the 
foreign  body  is  apt  to  become  the  nucleus  of  a  calculus.  The  diagnosis  may 
be  made  by  means  of  ihc  sound,  the  cystoscopc.  and  the  X-ray.  They  should 
l)e  removed  with  the  lithotritc,  with  the  finger  or  forceps  after  dilatation  of 
the  urethra  (in  the  female),  or  by  suprapubic  or  perineal  cystotomy. 

Vesical  calctilus,  or  stone  in  the  bladder,  may  be  com]X)sed  of  uric  acid, 
urates,  or  the  oxalate,  phosphate,  or  carbonate  of  calcium.  Cystin  and 
xanthin  calculi  are  very  rare.  Uric  acid  calculi  are  oval,  smooth,  brownish, 
and  very  dense.  Those  composed  of  urates  are  lighter  in  color,  less  dense, 
and  not  as  distinctly  laminated.  The  oxalate  of  lime  or  mulberry  calculus 
is  irregular,  very  dense,  distinctly  laminated,  and  dark  brown  or  grecni.sh  in 
color.  Phosphatic  calculi  arc  whitish,  snfl,  friable,  usually  fetid,  and  rarely 
laminated.  Any  stone  or  foreign  body  which  causes  chronic  cystitis  is  apt 
to  have  a  phosphatic  coating.  Stones  vary  greatly  in  size  and  number.  When 
multiple  they  are  usually  faceted.  The  causes  are  iithcmia  and  any  condition 
which  increases  the  density  of  the  urine  or  leads  to  chronic  cystitis.  Calculi 
are  frequent  in  India  and  Kg)'pt,  owing  to  Ihc  character  of  the  drinking 
water,  and  the  greater  amount  of  sweat  excreted.  Stone  is  common  in  young 
boys  because  of  the  small  caliber  of  the  urethra,  and  in  old  men  ln-cause  of 
the  frequency  of  R'sidual  urine  and  cystitis.  Women  are  comparatively  free 
from  the  affection,  as  the  urethra  is  short  and  of  large  caliber,  thus  fiermitting 
the  ready  passage  of  small  stones.  The  nucleus  of  a  calculus  may  be  a  renal 
stone,  a  foreign  body,  a  blood  clot,  or  a  particle  of  mucus  or  colloid  material. 

The  symptoms  are  ^ain,  referred  lo  the  (x-rineum,  back,  down  the  thighs, 
and  esfiecially  to  the  glans  penis;  frequent  micturition;  often  hematuria;  and 
sometimes  sudden  cessation  of  the  flow  of  urine,  caused  by  the  stone  falling 
Against  the  internal  meatus.  The  symptoms  are  intensified  by  exercise  or 
jolting,  and  vary  in  degree  according  to  the  size  and  shape  of  the  stone  and 
the  sensitiveness  of  the  mucous  membrane.  Occasionally  the  history  of 
"gravel"  or  of  renal  colic  may  Ih-  obtainetl.  Cystitis  may  either  precede  or 
follow  stone  formation.  Hernia,  hemorrhoids,  or  prolaiac  of  the  rectum  may 
be  induced  by  straining,  and  priapism  is  sometimes  observed.  The  diagnosis 
is  made  by  sounding,  by  the  cystoscopc,  and  b^  vbc  X-xwj .  mv<\  w.«3i&>5swi\-^ ■». 
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Stone  may  be  felt  through  the  vagina  or  rectum.  The  sound  (Fig.  411)  is 
introduced  with  the  patient  in  the  recumbent  posture,  the  bladder  being  partly 
filled  with  urine  or  boric  solution.  The  handle  should  be  marked  on  the  side 
towards  which  the  beak  of  the  instrument  projects.  The  instrument  is  drawn 
l)ackwards  and  for\vards,  rotated  to  each  side,  and  finally  turned  downwards, 
thus  exploring  the  whole  bladder.  The  stone  is  detected  by  a  click,  which 
may  be  fell  and  sometimes  heard.  The  sound  may  fail  to  discover  a  stone 
which  is  encysted  in  the  bladder  wall,  lies  behind  a  large  prostate,  or  is  coated 


Fitt.  411. — Slonc  sound. 


with  mucus.  The  size  of  the  stone  can  be  measured  with  a  lithotrite.  A  small 
stone  which  eludes  the  sound  may  be  discovered  by  using  a  Bigclow  evacuator; 
the  suction  causes  the  stone  to  strike  against  the  end  of  the  instrument. 

The  treatment  is  removal  of  the  stone  by  lithokpaxy.  or  by  suprapubic  or 
perineal  lithotomy. 

Litbolapaxy  (BigcUnv's  operation)  is  crushing  of  the  stone  and  removal 
of  the  fragments  at  the  same  sitting.  Lilholrity,  which  consists  in  crushing 
the  stone  at  intcn-als  and  allowing  the  patient  to  evacuate  the  fragments 
through  the  urethra,  has  been  abandoned.    Litholajja-xy  is  to  be  chosen  in  all 


Fig.  4W. — Thompson's  modification  of  C'iviale's  lilhotrilc. 


cases  in  which  the  following  contraindications  are  not  present:  Obstructions 
to  the  passage  of  the  instrument  (e.g..  stricture  and  enlarged  prostate),  severe 
cystitis,  sacculated  bladder,  greatly  contracted  bladder  (holding  less  than 
four  ounces),  great  irritability  of  the  urethra  fas  shown  by  chills  after  instru- 
mentation), and  large  (above  two  inches  in  diameter),  very  hard,  or  encysted 
calculus.  Recurrence  is  more  frequent  after  this  operation  than  after  lithot- 
omy, the  nucleus  of  the  new  stone  being  formed  by  a  fragment  which  has 
been  left  behind.  The  mortality  is  between  three  and  four  per  cent,  in  the 
hands  of  the  most  skilled.    The  patient  is  placed  on  the  back  with  the  thighs 
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separated,  and  the  bladder  irrigated  with  boric  solution,  six  ounces*of  which 
should  be  allowed  to  remain  in  the  viscus.  The  lithotrite  (Fig.  41a)  is  intro- 
duced, and  the  stone  caught  and  crushed  between  the  blades,  which  are 
pressed  together  by  screwing  the  handle.  The  larger  fragments  are  crushed 
in  the  same  manner.  The  crushing  is  always  done  in  the  middle  of  the 
bladder,  with  the  blades  up,  in  order  to  avoid  injun,-  to  the  bladder  wall. 
The  evacuator  (Fig.  413)  is  next  introduced,  and  the  debris  removed  by  alter- 
nate pressure  and  relaxation  of  the  rubber  bulb,  the  fragments  falling  into  the 
glass  receptacle  attached  to  the  ajiparatus.  If  fragments  remain  which  are 
loo  large  to  pass,  the  lithotrite  must  be  reintroduced.  Severe  bleeding  may 
be  checked  by  the  introduction  of  adrenalin  solution  i  lo  10,000.  If  the  blades 
lock,  it  may  become  necessary  to  open  the  bladder  through  the  jx'rineum  or 
above  the  pubes.  The  after  treatment  consists  in  rest,  warmth,  plenty  of 
fluid,  and  urinary  antiseptics.  Morphin  may  be  given  for  [ain,  quinin  for 
I  chills,  and  irrigations  for  cystitis. 

Sui 


I'lG.  413.— EvAcuator  in  position  in  the  blaJdcr.    <  Rose  anrj  Carlcss.) 
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Suprapubic  cystotomy,  when  performed  for  the  removal  of  stones,  is  called 
suprapubic  lithotomy,  and  is  the  operation  of  choice  when  litholapaxy  is 
contraindicatcd,  or  when  the  surgeon  lucks  the  necessary  instruments  or  skill. 
The  fjatient  is  prepared  as  for  any  abdominal  operation,  including  shaving  of 
the  pubes.  The  capacity  of  the  bladder  should  have  been  previously  tested, 
and  at  the  time  of  operation  the  bladder  should  be  irrigated  and  filled  with 
boric  acid  solution,  or.  as  some  surgeons  prefer,  filled  with  air.  A  catheter  is 
lied  about  the  penis,  in  order  to  prevent  the  escape  of  fluid,  and  the  patient 
filaccd  in  the  Trendelenburg  position.  These  maneuvers  displace  the  vesical 
fold  of  the  peritoneum  upwards,  and  thus  permit  extraperitoneal  exposure  of 
the  bladder.  The  bladder  may  be  pushed  u])wards  against  the  belly  wall  by 
introducing  a  rubber  bag  into  the  rectum  and  distending  it  with  air  or  water 
(Fig.  115),  but  this  is  unnecessary  and  sometimes  dangerous.  A  three  inch 
incision  is  made  in  the  median  line  from  the  symphysis  pubis  upwards,  the 
prevesical  fat  separated,  and  the  bladder  recop\\ieA  Xi'^  \\s  Wv^wi^isvaS.  vnaa.- 
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cuUir  fibers  and  its  globular  form.  Two  sutures  are  [>a5se(l  throuph  the  blad- 
der wall  to  act  as  tractors  and  a  longitudinal  incision  made  l>eiwccn  ihem. 
Stones  may  be  removed  with  the  finger,  forceps  (Fig.  414),  or  scoop  (Fig-  415), 
or  if  the  bladder  has  been  ojiened  for  other  reasons,  the  lesion  should  be  dealt 
with  as  described  elsewhere.  If  the  bladder  is  not  infected,  the  wound  maybe 
closed  by  two  layers  of  Lembert's  sutures  of  catgut  and  the  incision  in  the 
soft  parts  approximated,  leaving  space  for  a  small  gauze  drain  running  down 
to  the  bladder.     If  this  course  is  followed,  a  retention  catheter  should  be 


Fic.  414.— Stone  forccpi. 


passed  into  the  bladder  through  the  urethra.  If  the  bladder  is  infected,  ' 
wound  in  its  wall  may  be  sewed  to  the  fascia,  or  it  may  be  closed  with  catgut 
sutures  which  invert  it  about  a  rubber  tube,  several  of  the  sutures  passing 
through  the  tube.  The  tube  should  \k  long  enough  to  syphon  the  urine  to 
a  receptacle  beneath  the  bed. 

Perineal  cystotomy  (periiifol  sfclion),  when  performed  for  the  removal 
of  stones,  is  called  perineal  lithotomy,  median  or  lateral,  according  to  the 
position  of  the  incision.    Perineal  section  as  usually  performed  for  exploration. 


KiG.  415. — Stone  RCfMip 


drainage,  the  removal  of  growths,  and  prostatic  enlargement,  is  called  mtdian 
litholomy  when  employed  for  the  removal  of  calculi.  The  perineum  is  shaved 
and  disinfected  and  the  patient  placed  in  the  Uthofomy  position,  i.e.,  on  the 
back  with  the  pelvis  raised  and  the  thighs  flexed  on  the  abdomen.  The  blad- 
der is  irrigated  and  left  jiartly  distended  with  the  solution.  A  staff  with  a 
median  groove  on  its  convex  side  is  passed  into  the  bladder,  and  a  median 
incision  made  from  just  behind  the  scrotum  to  within  one  inch  of  the  anus. 
The  mernhmaous  urethra  is  opened  on  the  staff,  and  the  finger  passed  into 
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the  bladder  by  dilating  the  prostatic  urethra.  If  more  r(x>m  is  required  the 
prostate  may  lie  incised  in  the  middle  line  p>osterior]y.  A  calculus  may  be 
removed  with  forceps  or  scoop,  or  if  too  larprc  to  be  withdrawn  whole,  it  may 
first  be  fragmented  with  the  lithotrite.  A  drainage  tube  is  ihcn  introduced 
into  the  bladder  thniugh  the  wound.  If  a  rubber  tube  is  employed  it  should 
be  sutured  to  the  skin;  the  special  metal  perineal  tube  shown  in  Fig.  416  is 
fastened  in  place  by  tapes.  Ordinarily  the  drainage  tube  may  be  removed 
in  forty-eight  hours.  The  wound  is  covered  with  dressings,  held  in  place  by  a 
T-bandage.  Lateral  lithotomy  is  rarely  performed  aX  the  present  time,  having 
been  displaced  by  the  operations  previously  described.    A  staff  with  a  groove 


Fic.  416.— Watson's  perineal  tube. 


on  the  left  side  is  inln)duced  into  the  bladder.  The  incision  begins  one  and 
one-half  inches  above  the  anus,  just  to  the  left  of  the  miildle  line,  and  extends 
downwards  and  outwards  to  a  [x)in(  just  outside  of  the  middle  of  a  line  from 
the  anus  to  the  tuber  ischii.  The  knife  enters  the  groove  on  the  staff  in  front 
of  the  prostate  and  severs  the  left  lobe  of  that  organ.  The  rest  of  the  opera- 
tion is  much  the  same  as  median  lithotomy. 

Calculus  in  the  female  is  rare,  and  is  usually  due  to  phosphatic  de^xisits 
on  a  foreign  hotly,  often  introduced  by  the  patient.  If  small  it  may  be  removed 
by  the  finger  or  forceiw.  after  dilating  the  urethra.  If  this  is  injudicious,  litho- 
l.ipaxy  should  be  [x'rfnnneil.  Very  large  stones  may  be  removed  by  supra- 
pubic cystotomy.  Vaginal  cystotomy  is  inadvisable  because  of  the  danger 
of  vesicovaginal  fistula. 
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CHAPTER  XXX. 
GENITAL  ORGANS. 
URETHRA  AND  PENIS. 

Congenital  Malformations.  —Narrow  meatus  rarely  causes  symptoms 
and.  as  a  rule,  is  brought  to  the  surgeon's  attention  only  when  it  is  desirable 
to  intrfxlucc  instruments  for  other  reasons.  When  needed  the  meatus  may  be 
enlarged  by  cutting  downwards  with  a  blunt  pointed  bistoury  (mfololomy). 
the  parts  beinf;  separated  each  day  by  a  probe  in  order  to  prevent  union. 
Congenital  stricture  may  occur  at  the  outer  end  of  the  fossa  navicularis 
and  ill  ihe  membranous  urethra.  Occlusion  of  the  urethra  may  be  due  to  a 
septum,  which  should  be  perforated.  The  urethra  may  be  absent,  leading  to 
early  death  unless  there  is  a  congenital  urinary  fistula  at  the  umbilicus  or  into 
the  rectum  or  perineum.  Epispadias  (Fig.  417)  is  a  congenital  deformity  in 
which  Ihc  urethra  opens  on  the  dorsum  of  tiie  penis.  Complete  epispadias, 
i.e.,  when  the  whole  urethra  is  exposed  on  the  dorsum  of  the  penis,  is  always 
associated  with  extroversion  of  the  bladder.  The  worst  feature  of  the  severer 
cases  is  incontinence  of  urine.  In  Thiersch's  nprration  the  balanic  and  penile 
urethra;  are  first  constructed  by  lateral  flaps  (Fig.  418V  and  at  a  later  pcrio<l 
the  defect  at  the  foot  of  the  penis  and  that  at  the  corona  are  closed  as  shown  in 
Fig.  419.  Hypospadias,  a  congenital  condition  in  which  the  floor  of  the 
urethra  is  defective,  is  much  more  common.  There  are  three  types,  the 
halanitu.  in  which  the  urethra  opens  just  behind  the  glans;  the  ptnilr.  in 
which  the  opening  is  somewhere  on  the  under  surface  of  the  penis;  and  the 
piriniuiJ,  in  which  the  opening  is  in  the  perineum,  the  scrotum  cleft,  and 
the  penis  rudimentary.  In  the  last  form  the  testicles  may  remain  within  the 
abdomen  and  the  child  be  mistaken  for  a  female.  Hypospadias  does  not 
cause  incontinence  of  urine.  When  the  ojx-ning  is  a  short  distance  behind 
the  glans,  the  urethra  may  be  freed  from  its  surrtmndings  and  drawn  thn^u^ 
a  perforation  in  the  glans,  where  it  is  sutured  (Beck's  operation).  In  other 
cases  the  defect  may  be  remedied  by  an  operation  similar  to  that  of  Thiersch 
for  epispadias.  The  fibrous  bands  which  cur%-c  the  penis  downwards  should 
be  divided  previous  to  any  operation  for  hypospadias. 

Rupture  of  the  urethra  usuaWv  la.V,cs  \A*«  **■  ^*>«  bulb,  as  the  result  of 
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falling  astride  of  some  hard  object.  The  membranous  urethra  may  be  torn 
in  fracture  of  the  pclvLs,  the  [Kjnilc  urethra  in  fracture  of  the  penis  during 
erection.  The  urethra  may  give  way  also  behind  a  stricture,  as  the  result  of 
ulceration  or  straining.  The  rupture  may  be  complete  or  partial.  The 
sjrmptoms  are  shock,  pain,  tenderness,  bleeding  from  the  urethra,  inability 
to  urinate,  and  swelling  caused  by  blood  and  urine.  At  a  later  period  the 
phenomena  of  septicemia  ensue,  owing  to  the  gangrenous  cellulitis  induced  by 
the  extravasated  urine.    Extravasation  oj  urine  is  influenced  by  the  situation 


Fin.  417.— Epispadias.    (Polyclinic  Hospital.) 


of  the  rupture.  When  the  rupture  is  aljove  the  upper  layer  of  the  triangular 
ligament,  the  urine  extravasalcs  as  in  rupture  of  the  bladder;  when  between 
the  two  layers,  the  urine  remains  localized  and  cau.scs  an  abscess;  when  below 
the  lower  layer,  the  usual  situation,  the  urine  distends  the  scrotum,  penis,  and 
abdominal  wall,  but  docs  not  pass  backwards  owing  to  the  attachment  of  the 
fascia  of  Colics.  The  condition  is  to  be  distinguished  from  contusion,  in 
which  extravasation  docs  not  occur,  and  in  which  urination  is  usually  [jossiblc. 
In  severe  lacerations  a  catheter  cannot  be  intriKluced. 
The  treatment  is  exposure  and  suture  ot  t\\c  \ottv  wreVVvT'a.,  a.  \tv<Kv<\««v 
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catheter  being  passed  inio  the  bladder  through  the  urethra.  The  pcii 
urethra  is  exfmsed  by  an  incision  identical  with  that  for  median  lithotomy. 
The  wound  should  be  drained  with  gauze;  additional  incisions  will  be  necessary 
for  drainage  if  the  urine  has  infiltrated  the  surrounding  tissues.  Vigorous 
constitutional  treatment  will  be  needed  if  the  parts  have  become  septic 
Traumatic  stricture  is  almo.st  inevitable  after  this  injury,  and  its  occurrence 
should  be  anticipated  by  the  passage  of  sfjunds  every  second  day  after  the 
retention  catheter  has  been  removed,  i.e.,  at  the  end  of  a  week.  ConlusioHi 
of  the  urethra  may  be  treated  by  the  external  application  of  cold,  rest  in  bed, 


l-'ic.  418. 
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I*'ics.  418  and  419.— Thiersch's  operation,  fc.  (Fie.  4i8>.  Incision 
in  prepuce  Ihroiivh  which  gUn«  is  thrust  (Fig.  4i9).  >o  thai  prepuce 
may  be  uscil  as  flap  to  close  delect  between  the  balanic  and  penile 
urethrse.     (Ksmarch  and  Kowalaig.) 


and  utinary  antiseptics.    The  catheter  should  not  be  used  unless  there  is 
rclenlion  of  urine. 

Foreign  bodies,  such  as  a  portion  of  a  catheter,  pencil,  etc.,  when  lodg^ 
in  the  urethra,  partly  or  completely  obstruct  the  lumen,  and  may  cause  ulcera- 
tion, periurethral  abscess,  and  extravasation  of  urine.  They  may  \k  detected 
by  the  sound,  the  cndoscofw.  the  X-ray.  and  sometimes  by  cxlenial  |>al|>ation. 
Removal  is  effected  by  forceps  when  the  foreign  body  is  in  the  penile  urcthn, 
or,  when  this  is  not  possible,  by  external  incision.  In  the  latter  instance  the 
urethral  wound  should  be  sutured.    \  v«^  viV\k\\  V\a,s  been  pushed  into  the 
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urethra  head-first,  may  be  removed  by  forcing  the  [xiint  through  the  floor  of 
the  urethra,  reversing  the  direction  of  the  pin.  and  pushing  it  out  through  the 
meatus.     An  impacted  calculus  is  treated  as  a  foreign  body. 

Urethritis  may  be  simple  or  specific.  Simple  urethritis  is  inflammation 
of  the  urethra  not  due  to  the  gonococcus.  It  may  be  caused  by  injury,  e.g., 
contusions,  wounds,  foreign  bodies,  rough  instrumentation,  and  caustic  injec- 
tions; certain  sulwtances  taken  into  the  stomach,  e.g.,  alcohol  in  excess,  can- 
tharides,  turpentine,  and  potassium  iodid;  gout  or  rheumatism;  certain  skin 
diseases,  e.g.,  herpes  and  eczema;  urethral  chancre  or  chancroid;  highly 
acid  urine;  contact  with  lochia!,  leukorrhcal,  or  menstrual  fluid;  infectious 
diseases;  tuberculous  ulceration;  maslurbalion;  sexual  excess;  and  ]X)lypi. 
The  symptoms  are  the  same  as  those  of  gonorrhea,  but  usually  milder.  The 
tre^Umtnt  is  removal  of  the  cause,  diuretics,  urinary  antiseptics,  and  in  some 
cases  mild  astringent  injections. 

Specific  urethritis,  gonorrhea,  or  clap  is  intlammaiion  of  the  urethra 
caused  by  the  gonococcus.  The  gonococcus  is  a  diplococcus  lixiking  somewhat 
like  a  coffee  bean,  and  occurring  both  within  and  without  the  leukocytes  and 
epithelial  cells.  It  may  be  stained  with  methyl  or  gentian  violet,  and  docs 
not  lake  the  Gram  stain,  a  point  to  be  remembered  in  differentiating  it  from 
pscudognnococci.  In  doubtful  cases  cultural  methods  may  be  necessary 
to  c"stablish  a  diagnosis.  The  disease  is  acquired  by  direct  contact,  but  no 
breach  of  the  mucous  surface  is  necessary.  The  organism  enters  the  epithelial 
cells  and  occasionally  the  subepithelial  tissues,  causing  a  purulent  inflam- 
mation. 

The  symptoms  begin  after  a  period  of  incubation  varying  from  one  to 
fourteen  days.  .\t  first  there  is  itching  and  burning  in  the  fossa  navicularis, 
with  gluing  together  of  the  lips  of  the  meatus.  During  the  acute  stage  the 
meatus  is  red  and  swollen,  the  discharge  thick  and  yellow.  There  is  burning 
pain  on  micturition  (ardor  urina).  which  may  pas.s  to  the  groin  or  perineum. 
The  urinary  stream  may  be  forked,  owing  to  the  swelling  of  the  mucous 
membrane,  but  retention  is  uncommon.  Owing  to  the  infiltration  of  the 
corjjus  spongiosum,  erection  may  be  exceedingly  painful  and  the  penis 
markedly  cur\ed  Uhorder).  After  from  two  to  six  weeks  in  a  favorable  case, 
the  discharge  becomes  serous  and  finally  disappears.  In  the  female  the  vulva 
and  vagina  as  well  as  the  urethra  are  involved,  but  the  symptoms  are  usually 
less  acute  than  in  the  male.  Gonorrhea  varies  in  duration  and  intensity; 
thus  the  discharge  may  [lersist  but  a  week  or  ten  days  (abortive  gonorrhea), 
or  the  manifestations  maybe  comparatively  mild  {subacute  gonorrhf a).  [>artic- 
ularly  in  those  who  have  had  previous  attacks.  In  a  certain  proportion  of 
caacs  the  inflammation  extends  backwards  and  WNo\\e&  ^^^c  ■ro.«B?a'ca3\a«ffl. 
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and  prostatic  portions  of  the  urethra  (posterior  urethritis),  whence  it  may 
spread  to  the  bladder,  prostate,  seminal  vesicles,  or  testicles.  Posterior  ure- 
thritis is  usually  announced  by  frequent  and  painful  micturition  and  often  by 
perineal  pain.  If  the  patient  urinates  into  two  glasses,  the  first,  holding  about 
two  ounces,  will  contain  the  washings  of  the  entire  urethra,  while  the  second. 
if  turbid  with  pus.  will  indicate  posterior  urethritis,  the  pus  from  which  flows 
back  into  the  bhidder.  Another  test  is  to  wash  out  the  anterior  urethra  with  a 
calhctir,  after  which  purulent  urine  would  point  to  posterior  urethritis. 

Chronic  gonorrhea  may  involve  the  anterior,  the  posterior,  or  tlie  whole 
urethra.  In  the  first  and  last  instances  the  most  important  symptom  is 
gleet,  i.e.,  a  slight  mucopurulent  discharge,  which  may  be  obser\'ed  only  in  the 
morning.  If  jxisterior  urethritis  alone  exists,  there  may  be  no  discharge,  but 
pus  or  shreds  {Tripperjiiden)  will  be  found  in  the  urine.  Chronic  anterior 
urethritis  is  usually  ix;r]ietuated  by  a  stricture,  a  suppurating  follicle,  or  a 
spot  of  ulceration ;  the  persistence  of  a  posterior  urethritis  is  generally  due  to 
infection  of  the  prostatic  ducts. 

The  complications  of  gonorrhea  are  due  to  (i)  exttmicn  by  continuity 
— balano-posthitis,  phimosis,  paraphimosis,  foUicuhtis,  periurethral  abscess, 
Cow])erilis,  prostatitis,  vesiculitis,  epididymitis,  cystitis,  pyelonephritis  (rare), 
abscess  of  Bartholin's  glands,  endometritis,  sal]>ingitis,  ovaritis,  [)clvic  pcnl- 
onitis;  (2)  extensicfi  by  conliguUy — cellulitis  (rare);  (3)  exiamtm  by  tht 
lymphatics — lymphangitis,  buboes;  (4)  transmission  oj  Uie  injecHon — proc- 
titis, rhinitis,  conjunctivitis  (gonorrheal  ophthalmia),  stomatitis;  (5)  extension 
by  tlie  blood — arthritis  (gonorrheal  rheumatism),  gonorrheal  sclerotitis  or  iritis 
(independent  of  gonorrheal  ophthalmia),  and  intlammation  of  the  teodoo 
sheaths,  mu.srles,  pleura,  pericardium,  endocardium,  blood  vessels,  and  it  is 
said  even  of  the  meninges,  nerves,  or  spinal  cord. 

The  treatment  of  acute  gonorrhea  is  greatly  facilitated  by  keeping  the 
patient  as  quiet  as  possible,  and  in  severe  cases  by  rest  in  bed.  The  bowels 
should  move  regularly  and  large  quantities  of  water  should  be  taken.  The 
diet  should  be  plain  and  unstimulating,  alcohol,  coffee,  tea,  and  condiments 
being  es))ecially  interdicted.  The  jxitient  should  wear  a  suspensory,  and 
some  form  of  gonorrhea  bag  to  catch  the  discharge;  a  piece  of  cotton  held 
in  place  by  pulling  down  the  foreskin  over  it,  is  useful  for  the  latter  purpose. 
Sexual  excitement  of  all  forms  must  be  prohibited,  and  the  penis  cleansed 
twice  a  day  by  soaking  in  warm  salt  solution.  A  hot  hip  bath  once  or  twice 
a  day  is  beneficial.  The  patient  should  be  warned  of  the  contagiousncs 
of  the  discharge,  and  particularly  of  tiie  danger  of  gonorrheal  ophtlmlmia; 
the  hands  should  be  kept  clean,  and  all  towels  used  by  the  patient  should  be 
ke])t  apart  from  those  used  by  others.     The  so-called  abortive  treatment,  in 
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which  Strong  antiseptic  solutions  are  injected  into  the  urethra,  is  dangerous 
and  should  not  be  eaiployed.  Internal  treatment  usually  consists  in  the 
administration  of  urinary  antiseptics,  e.g.,  hexamethylenamine  (grains  5  t.  li.), 
salol  in  the  same  dose,  or  methylene  blue  (grains  2  t.  d.);  alkalies,  particularly 
when  ardor  urinx  is  marked,  e.g.,  carbonate  of  soda,  or  potassium  citrate  or 
acetate;  and  balsamics,  e.g.,  oleorcsin  of  copaiba,  oleoresin  of  cubebs,  and 
oil  of  sandalwood,  each  of  which  may  be  given  in  from  5  to  10  minim  doses 
t.  d.  in  capsules.  The  balsamics  may  upset  the  stomach  and  copaiba  may 
cause  an  urticarial  erythema;  they  are  most  useful  towards  the  end  of  an  attack 
or  in  chronic  cases.  Bromid  of  potassium  or  lupelin,  20  to  40  grains  on  retir- 
ing, is  the  most  effective  remedy  for  chordce;  l!ic  painful  erection  itself  may 
be  relieved  with  ice  water.  Injections  may  be  anti.septic  or  astringent;  the 
former  may  be  used  from  the  beginning,  the  latter  are  to  be  employed  in 
the  declining  stages.  Any  injection  which  causes  much  pain  is  too  strong 
and  should  be  diluted  or  discarded.  The  sjTinge  should  be  blunt  pointed 
and  hoid  about  three  or  four  drams.  The  injection  shoultl  be  given  after 
each  urination,  and  the  fluid  held  in  the  urethra  for  three  minutes  by  com- 
pressing the  meatus.  Of  the  antiseptic  injections  may  be  mentioned  argyrol 
(silver  vitellin)  i  to  5  per  cent.,  protargol  }  to  i  per  cent.,  and  potassium 
permanganate  from  i  to  10,000,  to  i  to  1000.  The  following  are  astringent 
injections:  zinc  sulphate,  grains  10,  bismuth  subnitrate,  powdered  acacia,  each 
I  dram,  and  water  3  ounces;  tincture  of  catechu,  to  minims  to  the  ounce 
of  water;  and  liq.  plumbi  subacctat.  dil.  Janet's  irrigation  method  consists 
in  washing  out  the  urethra  by  means  of  a  fountain  syringe,  which  is  connected 
with  a  blunt  nozzle  to  be  applied  to  the  meatus.  Permanganate  of  |)otassium. 
I  to  4000  or  weaker,  is  used  at  first,  the  reservoir  being  two  feet  above  the 
penis,  and  the  irrigations  given  twice  a  day.  Later  the  strength  of  the 
solution  is  increased,  and  the  irrigations  given  once  a  day.  The  posterior 
urethra  may  be  irrigated  by  raising  the  reservoir  to  the  height  of  five  feet,  the 
fluid  entering  the  bladder,  which,  when  full,  is  emptied  by  urination.  When 
the  acute  symptoms  subside  the  irrigations  arc  abandoned  and  astringent 
injections  employed.  The  method  is  highly  recommended  by  some,  and 
condemned  by  others,  who  believe  that  it  increases  the  danger  of  complica- 
tions. Gonorrhea  in  the  female  is  treated  on  the  same  principles  as  in  the 
male  (see  vulvitis,  vaginitis,  etc.).  Gonorrhea  is  cured  when  there  are  no 
clinical  evidences  of  the  disease  for  two  weeks,  and  when  gonococci  cannot 
be  found  in  the  mucus  expressed  from  the  prostate,  the  seminal  vesicles,  and 
the  urethra. 

The  treatment  of  chronic  gonorrhea  involves  a  careful  examination  to 
determine  the  cause  of  the  persistence  of  the  dvacV\&T^e.    Ns\>i  ysNtfo^vbtovowiik. 
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malady,  particularly  gout  or  rheumatism,  should  receive  appropriate  treat- 
ment. Localized  patches  of  inllammation  will  prove  to  be  vtry  sensitive  on 
the  introduction  of  a  bulbous  bougie,  which  will  detect  also  any  narrowing 
of  the  urethra,  and  will  give  some  information  by  the  character  of  the  discharge 
which  is  brought  out  in  front  of  the  bulb.  The  urethroscope,  which  is  a 
cylindrical  speculum  with  a  small  electric  lamp  at  the  end,  allows  visual 
inspection  of  the  entire  urethra,  the  walls  of  the  canal  prolapsing  over  the 
end  of  the  tube  as  it  is  withdrawn,  The  prostate  and  seminal  vesicles  also 
should  be  investigated.  Localized  patches  of  inllammation  arc  treated  by  the 
apphcation  of  silver  nitrate  (J  per  cent.),  either  through  the  urethroscope  or 
by  means  of  a  deep  urethral  syringe  (Fig.  420);  these  instillations  may  be  re- 
peated every  two  or  three  days.  Irrigations  and  injections,  as  in  acute  gonor 
rhea,  also  are  useful.  When  the  discharge  depends  upon  stricture,  or  some  com- 
plication like  prostatitis,  folliculitis,  etc.,  the  treatment  is  that  of  the  compli- 
cation.    Even   in   the  absence  of  stricture,  (he  pa^isage  of  a  sound  once  or 
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twice  a  week  is  beneficial,  in  that  it  is  a  form  of  massage  which  expresses 
from  the  follicles  any  retained  secretions. 

Urethrorrhea  is  a  slight  discharge  of  a  non -purulent  mucoid  fluid  from  the 
urethra,  most  marked  in  the  morning  and  after  straining  at  stool,  and  due  to 
hyperactivity  of  the  urethral  glands.  The  discharge  stains  but  does  not 
slifTen  linen.  The  causes  are  sexual  excess,  masturbation,  ungratiAcd  sexual 
desire,  and  like  conditions  which  induce  urethral  congestion.  It  is  sometimes 
accomjanied  by  sexual  neurasthenia  and  false  impotence.  The  Irratmml 
is  tonics  and  removal  of  the  cause. 

Folliculitis,  or  inflammation  of  one  of  the  urethral  follicles,  is  caused  by 
urethritis,  usually  of  gonorrheal  origin.  A  tender,  {Kiinful,  shot-like  swelling 
may  be  felt  beneath  the  skin  along  ihc  fltxir  of  ilie  urethra.  If  suppuration 
occurs  i periurethral  abscess),  Ihi:  abscess  may  discharge  into  the  urethra,  thmugli 
the  skin,  or  in  both  directions,  thus  forming  a  urinary  fistula.  The  treatment 
is  the  application  of  ichthyol.  If  pus  forms,  it  may  be  evacuated  ihruugh 
the  urethra  by  means  of  a  fine  knife  and  the  urethn»scope.  or  externally  if  the 
suppuration  is  diffuse  under  the  skin.  A  urinary  fistuki  which  refuses  to  heal 
should  be  cauferizefl,  nr  failing  in  ihis,  closed  by  a  silastic  operation. 
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Cowperitis,  or  inflammalion  of  Cowper's  gland,  is  iilenlical  in  cause  and 
symptoms  with  folliculitis,  except  that  the  swelling  is  felt  in  the  perineum, 
to  one  or  the  other  side  of  the  median  raj)he.  If  pus  forms,  it  should  be  evacu- 
ated by  a  perineal  incision. 

Stricture  of  the  urethra,  or  narrowing  of  the  lumen  of  the  canal,  may  be 
inrtammator)'.  spasmodic,  or  organic. 

Inflammatory  stricture  is  due  to  inflammatory  swelling  of  the  mucous 
membrane,  which  in  itself  is  scarcely  ever  great  enough  to  interfere  seriously 
with  the  [tassage  of  urine,  but  which  may  cause  acute  retention  if  engrafted 
on  an  organic  stricture. 

Spasmodic  stricture  occurs  in  the  membranous  urethra  as  the  result  of  a 
spasmodic  contraction  of  the  compressor  urelhrse.  The  causes  are  organic 
stricture.  p>articularly  after  exposure  to  cold  or  after  drinking  alcuhol;  opera- 
lions  on  or  injuries  of  the  perineum,  rectum,  or  .spermatic  cord;  and  nervous 
and  emotional  disturbances.  Retention  due  to  spasmodic  stricture  is  treated 
by  a  hot  sitz  bath  and  an  opium  suppository,  and,  if  these  fail,  by  the  introduc- 
tion of  a  large  catheter,  which,  if  pressed  gently  but  firmly  against  the  stricture, 
will,  after  a  time,  tire  the  mu.sclc  and  slip  into  the  bladder. 

Organic  stricture  may  be  congenital  (p.  626)  or  acquired.  Acquired 
organic  stricture  Ls  due  to  cicatricial  contraction,  the  result  of  gonorrhea  or 
other  form  of  urethral  inflammation,  or  injury,  such  as  rupture  or  laceration 
of  the  urethra.  Strictures  may  be  single  or  multi]>le.  The  usual  situation 
of  gonorrheal  stricture  is  in  the  bulb,  of  traumatic  stricture  in  the  membran- 
ous urethra.  Stricture  of  the  prostatic  urethra  is  extremely  rare.  According 
lo  its  shape  the  stricture  may  be  annuiar.  bridlt  (involving  only  a  portion  of 
the  circumference),  tubular  (when  very  long),  or  tortuous;  according  to  its  con- 
sistency, fibrous,  soil,  cartilaginous,  or  rlastic  or  resilienl  (rapidly  recontracts 
after  dilatation);  and  according  to  the  degree  of  narrowing,  impermeable  (does 
not  permit  the  pxassage  of  urine)  or  impassable  (when  instruments  cannot  be 
introduced).  A  stricture  of  small  calibre  is  one  through  which  a  Number ) 
15  French  sound  cannot  be  jassed,  and  a  stricture  of  large  calibre  is  one 
which  will  admit  a  larger  instrument. 

The  results  are  dilatation  of  the  urethra  behind  the  stricture,  with  chronic 
inflammation  and  sometimes  ulceration.  If  the  ulcer  extends  deeply,  a  perineal 
abscess  and  subsequenlly  perineal  fistula:  develop;  the  latter  are  treated  by 
external  urethrf)tomy,  with  incision  or  excision  of  the  tracts.  When  the  obstruc- 
tion becomes  complete  the  urethra  may  give  way,  leading  to  extravasation  of 
urine  (p.  627).  The  bladder  hypertrophies  and  ultimately  becomes  inflamed 
and  sometimes  ula-rated,  while  stone  may  form  owing  to  the  alk.a.U\\e 
changes  in  the  urine.     In  some  cases  Ihe  \i\ai\(\tT  vjjt^s.  a.\c  a.Vt<A.Ow<t\  -asA. 
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thinned    instead  of  thickened.    Hydronephrosis,   pyonephrosis,   and 
nephritis  also  may  ensue. 

The  symptoms  are  gradually  increasing  difficulty  in  urination,  the  stream 
becoming  forked,  progressi%-ely  smaller,  and  dribbling  at  the  end.  Micturi- 
tion takes  more  and  more  time,  and  finally  retention  occurs,  usually  as  the 
result  of  spasm  or  congestion  following  exposure  to  cold  or  an  alcoholic  de- 
bauch. The  diagnosis  may  be  made  with  the  urethroscope  or  by  means  of 
the  bougie  k  boule  (Fig.  431).  If  the  largest  bougie  which  the  meatus  admits 
meets  with  obstruction,  there  is  a  stricture,  as  the  meatus  is  normallv  the 


l''ic.  421. — Boucic  t  boulr. 
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Fics.  iii  to  4^.— Flexible  calhrler*. 


Fig.  ijj.— Conic*!. 
Fic.  4*».— Olivary. 
Fic.  4J4.— Cylindrical. 


Fio.  4«.— Mtrcicr  double 
«lbo«  ibicoud^  I 

Fig.  4j6. — Klbow   Icoudf.i 


Fio.  4*7.— Conical  Heel  boucie. 


narrowest  part  of  the  canal.  Smaller  sizes  should  then  be  used  until  one 
finally  passes.  The  exact  situation  of  the  stricture  may  be  determined  by 
noting  the  depth  at  which  a  large  sound  meets  with  obstruction,  and  by  the 
catching  of  the  bulb  of  a  smaller  instrument  u|Kin  withdmwal.  The  patient 
should  he  rccunil)cnt  and  the  thighs  se|>arated.  The  glans  should  be  rleanscl 
with  biihlorid  of  niercur)-  solution,  the  hands  disinfected,  and  the  bougie 
slerilizc<l,  and  anointed  with  lubrichondrin  or  sterile  oil.  Flexible  instru- 
men  Is  (Figs.  432  to  436)  will  sometimes  pass  an  obstruction  if  a  scrvwinn 


STRICTURE   OF  THE  URETHRA. 


motion  is  used.  Non-flexible  (Fig.  427)  instruments  should  be  allowed  to 
find  their  own  way  along  the  urethra  without  the  use  of  force.  The  penis  is 
held  in  one  hand  and  the  instrument  manipulated  with  the  other.  The  sluuik 
of  the  instrument  is  held  near  the  skin  of  the  groin,  and  the  end  introduced 
into  the  meatus,  until  the  cun'e  disappears  within  the  urethra.  The  handle 
is  then  carried  across  the  abdomen,  still  close  to  the  skin,  to  the  median  line, 
the  f)enis  pulled  up  on  the  instrument,  and  the  handle  raised  to  the  vertical 
and  finally  depressed  between  the  thighs.  The  pocketing  of  a  small  instru- 
ment in  the  lacuna  magna  may  be  prevented  by  carrj'ing  the  point  along  the 
floor  of  tlie  urethra,  while  obstruction  at  the  opening  of  the  triangular  ligament 
may  be  avoided  by  carrying  the  point  along  the  upper  wall  of  the  urethra. 
The  dangers  of  the  introduction  of  an  instrument  into  the  urethra  arc  shock, 
when  the  urethra  is  hj-persensitive,  a  comlitinn  which  may  be  remedied  by 
distending  the  uretha  with  a  one  or  two  per  cent,  solution  of  cocain;  hem- 
orrhage, which  may  be  avoided  by  gentleness;  false  passages  (p.  637) ;  and 
septic  processes,  e.g.,  prostatitis,  epididymitis,  cystitis,  and  urinary  fever. 

Tlie  treatment  of  stricttire  is  (i)  dilatation,  (3)  urethrotomy,  or  (3)  ure- 
Ihrcctomy.  i.  Dilatation  may  be  gradual,  rapid,  or  continuous.  Gradual 
dilalalion  is  the  best  treatment  for  all  non-resilient  strictures  through  which 
an  instrument  can  be  passed.  The  largest  sound  which  the  stricture  will  admit 
is  introduced  and  allowed  to  remain  a  few  minutes;  this  is  repeated  twice  a 
week  with  larger  instruments,  until  the  stricture  is  as  large  as  the  meatus 
(from  27  to  32  F.).  The  patient  should  take  a  urinary  antiseptic  during  the 
treatment,  which  should  always  be  suspended  if  there  is  much  irritation. 
Rapid  diiaUUion  is  less  desirable,  even  though  it  saves  time;  it  consists  in  the 
introduction  of  larger  bougies,  one  after  the  other,  at  the  same  sitting,  until 
the  full  size  is  reached.  Continuous  dUatalion  is  useful  in  very  small  stric- 
tures. The  patient  is  confined  to  bed,  and  a  fine  bougie  introduced  and  kept 
in  place  for  a  day  or  two,  when  it  will  be  found  that  a  larger  instrument  can 
be  passed.  This  is  continued  until  a  large  instrument  can  be  passed,  when 
gradual  or  rapid  dilatation  may  be  substituted.  Filiform  bougies  (less  than 
I  mm.  in  diameter)  are  made  of  whalebone  and  used  for  the  finest  strictures. 
A  filiform  bougie  is  apt  to  enter  one  of  the  crypts  in  the  urethra,  in  which  case 
il  should  be  partly  withdrawn,  then  pushed  onward  with  a  rotary  movement. 
If  a  filiform  fails  to  enter  a  stricture,  the  urethra  should  be  filled  with  these 
fine  instruments,  when  it  will  be  found  that  one  will  engage  in  the  orifice  of  the 
stricture;  it  may  then  be  left  in  place  for  continuous  dilatation,  or  a  tunneled 
s<jund  or  catheter  (Fig.  428)  may  be  slipped  over  it.  Forcible  dilatalion.  or 
divuision,  in  which  the  stricture  is  torn  by  means  of  an  instrument  working  on 
the  same  principle  as  a  glove  stretcher,  is  tvoV  Tfccawvnvwx^t^.    *>\\.«  •»sc\ 
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method  of  dilatation  an  instrument  should  be  passed  at  first  once  a  weelt. 
then  at  increasing  inlcr\'als.  lo  make  sure  there  is  no  recon  tract  ion. 

2.  Urethrotomy,  or  cutting  of  the  stricture,  may  l>c  employed  in  cases  which 
resist  dilatation.  Internal  tirethrotomy  is  indicated  in  very  dense  or  resilient 
strictures  in  the  pendulous  urethra.  Strictures  near  the  meatus  may  be  inciscil 
with  a  blunt  pointed  bistoury  (sec  mcatolomy);  in  deeper  strictures  a  sjx-cial 
instrument  is  required.     Civiale's  urethrotome  is  used  by  passing  it  through 


^i=N_ 


fr^-b^ 


Fic.  4j8.— Filiform  bougie  threaded  on  a  Gouley  tunneled  catheter. 


the  stricture,  protruding  the  blade  by  a  mechanism  in  the  handle,  and  cutting 
the  stricture  on  the  rcKif  of  the  urethra,  from  behind  forwards.  Maisonneuve's 
urethrotome  (Fig.  429)  cuts  from  before  backwards,  and  is  useful  when  the 
stricture  is  very  small,  as  a  filiform  bougie  screwed  lo  its  end  acts  as  a  guide 
to  the  stricture.  The  o|XTalion  may  be  performed  under  general  anesthesia, 
or  after  distending  the  urethra  with  a  2  per  cent,  solution  of  cocain.  The 
urethra  is  irrigated  previous  to  operation,  and  a  full  sized  bougie  subse- 
quently passed  twice  a  week,  until  the  tendency  to  recontraction  is  overcome. 


^^^ 


«■ 


^^^ 
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Flc.  449. — Maisonneuve's  urethrotome. 


External  urethrotomy  has  the  same  indications  as  internal  urethrotomy, 
when  the  siriciure  is  in  the  ()osterior  third  of  the  urethra,  (a)  Sjrme's  opera- 
tion is  performed  by  introducing  a  shouldered  grooved  staff  (Fig.  430)  into 
the  bladder,  and  ojxrning  the  urethra  just  behind  the  shoulder  of  the  staff,  which 
corresponds  lo  the  stricture,  by  a  median  perineal  incision.  The  stricture 
is  then  divided,  and  a  large  catheter  passed  into  the  bladder  through  ihe  urethra, 
ami  fixed  iherc  by  adhesive  plaster,  nmning  from  the  catheter  to  the  prnii 
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The  perineal  wound  is  drained.    The  catheter  is  washed  daily,  and  removed 
at  the  end  of  a  week,  after  which  sounds  are  passed  twice  a  week,  the  perineal 
wound  (gradually  closing, 
(b)  Wheelbouse's  operation  Is  indicated  in  impassable  strictures.    .\ 


riG.  4J0.  —  Symc's  staff. 


k 


Wheelhousc  stafT  (Fig.  431)  is  passed  dowii  to  the  stricture,  the  urethra  opened 
just  in  front  of  the  stricture  by  a  median  juTincal  incision,  anil  a  pnibc  gorget 
(Fig.  432)  pushed  through  the  opening  and  the  stricture  divided.  The  after 
treatment  is  the  same  as  that  of  Symc's  operation. 

(c)  Cock's  operation  is  performed,  without  a  guide,  for  the  relief  of  reten- 


Fic.  4ji.—\\'heelhou5«'9 staff. 


tion  of  urine  (Fig.  433).  The  left  index  finger  is  passed  into  the  rectum  to  the 
apex  of  the  prostate,  and  the  urethra  opened  behind  the  stricture  by  a  median 
perineal  incision.  The  stricture  may  be  divided  at  the  same  time,  or  the 
bladder  may  be  drained  through  the  perineum,  and  the  stricture  dealt  with 
at  a  later  period. 


I 


Ihe      1 


Kio.  43J.— Trait'*  probe  gorsct. 


V  Urethrectomy,  or  excision  of  the  stricture  with  subsequent  suture  of 
the  urelhrd,  has  l>een  successfully  f)erfonncd. 

False  passages,  or  channels  in  the  submucous  or  periurethral  tis.sues,  may  M 
result  from  attempts  to  iniroduce  an  instrument  into  the  bladder.  The  instru-  ■ 
ment  lurches  onward  with  a  grating  sensa,l\OT\,  \s  Acftc<\cA  Veowv  ^t  -wiA^t 
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line,  and  the  point  cannot  be  rotated  as  it  should  be  if  it  had  entcied  thr 
bladder.  No  urine  flows  unless  the  instrument  reenters  the  urethra  or  bladder 
behind  the  obstruction,  and  there  are  pain  and  hemorrhage.  No  evil  results 
may  follow,  but  in  some  cases  there  will  be  urinar)'  fever  or  extravasation  of 
urine  and  bliwd.  The  treatment  is  expectant  if  the  patient  can  pass  urine. 
If  there  is  acute  retention  of  urine  and  the  stricture  is  impassable,  or  if  there 
is  leakage  of  urine  into  the  perineal  tissues,  external  urethrotomy  will  be 
mandator)'.  If  an  old  false  passage  interferes  with  catheterization,  it  may  be 
filled  with  filiform  bougies,  when  an  additional  filiform  will  pass  into  the 
bladder. 

Urinary,  tirethral,  or  catheter  fever  may  be  acute  or  chronic.  The  acute 
form  quickly  follows  the  introduction  of  an  instrument,  and  is  characterized 
by  a  chill  with  a  subsequent  rise  of  temperature.     It  is  of  nervous  or  possibly 


:^:„^4w. 


Ftc.  4jj. — C'ock'soperation.    (MouUin.l 


septic  origin,  and  subsides  promptly  with  the  use  of  opium,  quinin,  and  urinary 
antiseptics.  The  chronic  form  is  always  due  to  infection,  and  usually  begins 
several  days  after  the  introduction  of  an  instrument.  The  symptoms  are 
those  of  septicemia,  with  in  the  later  stages  those  of  uremia.  The  pathological 
findings  are  those  of  cystitis  and  pyelonephritis.  The  treatment  is  first 
prc\'cntion,  i.e.,  the  strictest  antiseptic  precautions  and  the  greatest  gcniUiicss 
during  instrumentation.  When  once  developed  the  condition  is  ta-atcd  on 
the  same  principles  as  septicemia  and  uremia,  with  urinary  antiseptics,  frequent 
irrigations  of  the  bladder,  and  in  some  cases  drainage  by  permanent  cathe- 
terization, cyslotomy,  or  nephrotomy. 

Chancroid,  or  soft  chancre,  is  a  non -syphilitic  sore  acquire*!  during  coitus, 
a/jf/  caused  by  the  bacillus  o)  Dtitrey.    TVt  \«nod  o(  incubation  is  from  one 
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to  five  days.  Cliancroids  are  usually  found  on  the  plans,  the  prepuce,  or  the 
labia,  and  very  rarely  in  any  extragenital  situation.  A  soft  chancre  first 
apjKars  as  a  red  papule,  which  quickly  changes  to  a  vesicle,  then  a  pustule, 
and  finally  a  painful  ulcer  with  sharp  undermined  edges  and  a  yellowish  base, 
which  secretes  a  large  quantity  of  highly  contagious  pus.  As  a  rule  there  is 
more  than  one  ulcer,  the  pus  being  autoinoculable,  and  -the  surrounding 
parts  arc  inflamed.  The  inguinal  lymph  glands  are  very  apt  to  suppurate 
(sojt  bubo),  but  the  infection  never  becomes  generalized.  If  neglected  or  if  occur- 
ring in  those  with  poor  resistance,  chancroid  may  spread,  with  or  without  slough- 
ing, and  cause  great  destruction  of  tissue  (phagedena).  For  the  ditTerential 
diagnosis  between  chancre,  chancroid,  and  herpes  see  p.  156.  The  treatment 
Is  spraying  with  pcro.xid  of  hydrogen,  washing  with  bichlorid  of  mercury  i  to 
1.000,  and  dusting  the  sore  with  iodoform  or  thymol  iodid.  Healing  usually 
takes  place  within  two  or  three  weeks.  Phagedena  is  treated  as  described  on 
p.  96,  while  the  bubo  is  dealt  with  in  the  same  way  as  other  forms  of  adeni- 
tis. If  phimosis  exists  and  interferes  with  cleanliness,  the  f>repuce  may  be 
split  along  the  dorsimi,  and  the  raw  edges  touched  with  carbolic  acid;  circum- 
cision is  generally  inadvisable,  as  the  entire  wound  is  apt  to  become  infected. 

Venereal  warts  are  papillomatous  masses  which  appear  on  the  genitals 
as  the  result  of  irritating  discharges  or  imcleanliness.  and  occasionally  spon- 
taneously, hence  the  term  venereal  is  a  misnomer.  They  may  be  snipped  off 
with  scissors  and  the  raw  surfaces  cauterized  with  silver  nitrate. 

Phimosis,  or  stenosis  of  the  orifice  of  a  long  prepuce,  is  usually  congenital 
in  origin,  but  occasionally  results  from  cicatricial  contraction.  It  interferes 
with  cleanliness,  thus  predisposing  to  local  inflammatory  disorders,  and  later 
in  life  to  venereal  disease  and  epithelioma;  adhesions  may  form  between 
the  glans  and  the  prepuce,  causing  retention  of  smegma  or  the  formation  of 
prcpucial  stones.  When  of  extreme  grade  it  interferes  with  urination,  thus 
causing  straining  and  predisposing  to  hernia  and  prolapsus  ani.  Retention 
of  urine  occasionally  occurs,  and  irritability  of  the  bladder,  masturlxition, 
and  R'flex  ncr\-ous  disorders  may  be  induced.  The  treatment  is  circum- 
cision, which  may  be  performed  by  splitting  the  prepuce  up  the  dorsum,  sepa- 
rating adhesions,  trimming  the  flaps  flush  with  the  corona  glandis,  and  suturi'ig 
the  skin  to  the  mucous  membrane  with  catgut.  The  wound  is  dressed  with 
gauze,  which  should  be  changed  as  often  as  soiled.  When  circumcision 
forceps  are  used,  adhesions  are  first  separated  with  a  probe,  the  foreskin  drawn 
down,  and  tht  forcc|«  applied  parallel  with  the  corona,  care  being  taken  not 
to  include  the  glans.  The  prepuce  is  then  amputated  just  beyond  the  forceps, 
and  sutures  applied  after  the  forceps  have  been  removed. 

Paraphimosis  is  the  condition  existing  when  a  v\a,TTW«c<\ ijtc^^caik. vsr&is*. 
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is  pushed  back  over  the  glans  and  cannot  be  replaced.  The  pans 
edematous,  sometimes  ulcerate  al  the  point  of  constriction,  and  iMrcasiooallv 
become  j^ngrenims  distal  to  the  constriction.  The  treatment  is  mluction 
by  encircling  the  penis  behind  the  constriction  with  the  separated  index  and 
middle  finger  of  each  hand,  and  making  pressure  on  the  glans  with  both  thumbs, 
a  maneuver  which  pres.scs  Ihe  blood  from  the  glans  and  pulls  the  foreskin  down 
over  it  (Fig.  434).  Reduction  may  be  facilitated  by  multiple  punctures  to 
relieve  the  edema,  by  anointing  Ihe  f>arts  with  sweet  oil,  and  by  genenl 
anesthesia.  When  reduction  is  impossible,  the  districting  band  may  br 
divided  on  the  dorsum  of  the  penis. 

Balanitis,  or  inflammation  of  the  glans,  is  usually  associated  witli  posthiiit. 
or  inllanimation  of  the  prepuce  (balano posthitis).     The  condition  is  favored 


Fic.  4i4.— Mctfao<)  ol  reducins  paraphimosis.  (Illrseh.l 


by  phimosis,  and  is  usually  the  result  of  uncleanlincss,  or  other  forms  of  irrila- 
lion.  such  as  chancroid,  gonorrhea,  and  diabetes.  The  prepuce  is  edematous 
and  a  purulent  discharge  escapes  from  its  orifice.  The  prepuce  may  ulicrale 
and  the  inguinal  glands  are  often  enlarged  and  tender.  The  treatment  is 
frequent  washings  with  pcroxid  of  hydrogen  and  bichlorid  of  mercur)-  1  to  5,000. 
the  glans  being  separated  from  the  foreskin,  between  the  washings,  by  lint 
moistened  with  the  bichlorid  solution.  When  the  prepuce  cannot  be  retracted, 
it  will  often  be  necessary  to  split  it  up  the  dorsum,  after  which  cleanliness 
may  be  maintained. 

Epithelioma  of  the  penis  usually  begins  close  to  the  corona  glandis.  most 
frequently  in  those  with  long  foreskins,  hence  it  may  be  concealed  for  a  lime, 
the  only  evidence  of  its  existence  being  some  swelling  and  a  discharge  contain- 
ing blood  and  pus.  The  growth  has  the  usual  cliaracteristirs  of  canter  else- 
where, and  early  implicates  the  inguinal  glands.    I'hc  treatment  is  amputation 
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oj  the  penis  and  removal  of  the  inguinal  glands.  When  the  disease  is  localized 
to  the  distal  end,  the  section  may  be  made  through  the  bridy  of  the  penis.  The 
skin  flap  may  be  circular,  or  a  long  dorsal  and  a  short  ventral  flap  may  be 
employed.  The  corpus  spongiosum  is  cut  a  little  longer  than  the  corpora 
cavernosa,  and  the  end  of  the  urethra  sutured  to  the  edges  of  the  flaps,  after 
being  split  to  avoid  stricture.  The  dorsal  arteries  of  the  penis  and  the  arteries 
of  the  corpora  cavernosa  will  require  ligation.  Kxtirpalion  oj  the  penis  may 
be  required  if  the  disease  is  more  extensive.  With  the  patient  in  the  lithotomy 
position,  the  root  of  the  penis  is  encircled  by  an  incision  which  is  carried  down- 
ward along  the  median  raphe  of  the  scrotum  to  the  p)erineum.  The  divided 
scrotum  is  scjiaraled,  and  the  corpus  spongiosum  severed  in  front  of  the  tri- 
angular ligament,  a  catheter  having  been  passed  down  to  this  point  as  a  guide. 
The  suspensory  ligament  is  then  divided,  and  the  crura  severed  close  to  the 
bone.  The  end  of  the  urethra  is  split,  and  sutured  to  the  posterior  angle  of  the 
perineal  incision,  and  the  rest  of  tl«e  wound  is  closed,  with  ample  provision  for 
drainage. 

TESTIS,  CORD,  AND  SEMINAL  VESICLES. 

The  testicle  may  be  absent  (anorchism),  fused  with  its  fellow  (synorchism), 
undescended  (cryptorchism).  out  of  place  (ectopia),  or  inverted  in  the  scrotum, 
while  at  least  one  case  of  supernumerary  testis  (^o/yorcAwm)  has  been  rcix)rted. 

Undescended  testicle  (cryptorchism)  may  be  caused  by  "an  unusual  length 
of  the  mesorchium,  which  permits  so  free  a  movement  of  the  organ  that  it 
fails  to  enter  the  mouth  of  the  vaginal  process,  or  the  mesorchium  becomes 
adherent  to  adjacent  structures;  the  abnormal  pwrsistence  of  the  plica  vascu- 
laris; certain  malformations  of  the  testicle  and  its  component  parts,  such  as  a 
short  vas  deferens  and  an  abnormally  large  epididymis;  certain  forms  of  herma- 
phroditism; retraction  of  the  cremaster  and  absence  of  the  internal  fibers 
of  the  cremaster  Ix-fore  the  testicle  has  entered  the  inguinal  canal;  want  of 
development  of  the  inguinal  canal,  of  the  superficial  abdominal  ring,  and  of 
the  scrotum;  and  other  rare  causes,  such  as  the  wearing  of  a  truss"  (Ecccls). 
The  organ  may  be  retained  within  the  abdomen,  in  the  inguinal  canal,  or 
just  outside  of  the  external  ring.  An  ectopic  testicle  may  be  found  in  the 
perineum,  Scaq»a's  triangle,  at  the  root  of  the  penis,  or  upon  the  ajKincurosis 
of  the  external  oblique.  It  is  pulled  into  one  of  these  positions  by  the  guber- 
naculum  or  pushed  there  by  a  hernia.  Imperfectly  descended  and  misplaced 
testicles  are  almost  always  small  and  s<3ft  and  do  not  produce  s|x.'rmatozoa. 
They  are  often  subject  to  attacks  of  inflammation  and  may  undergo  cystic  or 
malignant  degeneration,  while  hydrocele  and  hernia  arc  frequent  complications, 
and  gangrene  may  be  induced  by  torsion  oi  l\\e.  s^KTwabUc  ost^. 
4t 
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Treatment  by  massage  is  dangerous  because  of  the  irritation  which  it  pr 
(luces.  If  the  organ  hjis  nol  descended  by  the  sLxth  year,  ihe  best  treatment 
is  Bfvan's  opcratwn.  The  inguinal  canal  is  opened  as  in  Bassini's  operation, 
and  the  peritoneal  pouch  separated  from  the  cord  and  divided  between  two 
ligatures,  thus  blocking  the  hernial  sac  and  forming  a  tunica  vaginalis.  The 
cord  is  lengthened  by  separating  it  from  the  surrounding  tissues  and  peritoneum, 
and  by  separating  the  vas  from  the  six;rmatic  vessels.  If  this  does  not  produce 
sufficient  lengthening,  the  spermatic  vcsseb  are  ligated  and  divided,  the  testicle 
generally  being  amply  nourished  by  the  artery  of  the  vas.  although  the  author 
has  had  two  cases  in  which  the  testicle  subsequently  became  gangrenous.  A 
pocket  is  then  made  in  the  scrotum  by  the  fingers,  the  testicle  placed  therein, 
and  the  mouth  of  the  pocket  closed  by  a  purse-string  suture.  The  wound  is 
dosed  as  in  Bassini's  o]:>cration,  except  that  the  cord  is  not  displaced,  but 
allowed  to  emerge  at  the  lower  angle  of  the  wound.  Castration  is  advised  by 
many  surgeons,  but  should  never  be  done  if  the  condition  is  bilateral,  for 
though  the  patient  is  even  sterile,  he  may  be  potent,  and  removal  of  both 
organs  has  a  serious  effect  upon  development,  owing  to  the  internal  secretion 
of  the  testicle. 

Torsion  of  the  spennatic  cord  may  occur  during  severe  exertion  if  there 
is  a  long  nR'S<irchiuni.  In  about  half  the  cases  the  testicle  is  imperfectly  de- 
scended. The  symptoms  resemble  strangulated  hernia,  in  that  there  are  sudden 
pain,  swelling,  tenderness,  and  vomiting,  but,  unlike  strangulated  hemia,  there 
is  apt  to  be  fever  and  no  intestinal  obstruction.  In  some  cases  the  twisting  of 
the  cord  and  the  rotation  of  the  testicle  may  be  made  out  by  palpation.  In 
the  severer  forms  the  testicle  becomes  gangrenous.  The  treatment  in  recent 
cases  is  e.tploratory  incision,  with  untwisting  of  the  cord  and  suturing  of  the 
testicle  to  the  scrotum.     A  gangrenous  testicle  should  be  removed. 

Acute  orchitis,  or  inflammation  of  the  secreting  pa.it  of  the  testicle,  may  In- 
due to  injury,  gout,  rheumatism,  mumps,  typhoid  fever,  and  loss  frequently  to 
other  infectious  diseases;  or  it  may  be  secondary  to  epididymitis.  The  symp- 
toms are  sickening  pain  extending  upward  along  the  cord  and  often  to  the 
loin,  great  tenderness,  uniform  swelling  of  the  testicle  (Fig.  4351,  fever,  redness 
and  edema  of  the  scrotum,  and  often  acute  hydrocele.  Atrophy  commonly 
follows,  but  abscess  and  gangrene  are  rare. 

Acute  epididymitis  may,  in  rare  instances,  be  due  to  the  same  cau.ses  as 
orchitis,  but  is  ahnost  always  the  result  of  infection  spreading  from  the  deep 
urethra,  usually  arising  from  gonorrhea,  and  occasionally  from  prostatitis, 
the  passage  of  instruments,  or  other  forms  of  irritation.  The  process  often 
extends  to  the  Icsliclc.  The  symptoms  usually  arise  in  the  later  stages 
gonorrhea  and  are  the  same  as  those  of  orchitis,  but  the  character  of  the  swelling 
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is  somewhat  different  (Fig.  435).  Acute  hydrocele  is  common,  abscess  and 
•.^nffivnc  rare.  In  bilateral  cases  there  may  be  sterility  from  blocking  of  the 
ilucts.  but  sexual  potency  is  retained  unless  the  testicle  atrophies,  which  is  not 
usual. 

Chronic  orchitis  and  epididymitis 
may  follow  tlie  acute  form;  those  cases 
which  are  chronic  from  the  beginning  are 
generally  due  to  syphilis  or  tuberculosis. 

The  treatment  of  acute  orchitis  or 

rpidid)-mitis   is  rest   in  bed,  elevation  of       Kn-..  4jy-T>iai{rainmalicKCtions>>f  i.M 
.  ^  ..  1-      »•  f  _     •        1     orchitis,  ( III  cpitlidyniitis,  and  iClhydro- 

ihc  scrotum,  the  application  of  guaiacol    cde  of  Iht  tumca  vaginalis.    Ho.  TMtiK 

(so  per  cent,  with  glycerin)  once  a  day,  •J;i„'„'y.t'''""*'"-  "*•  "*•'"«•''•  (Till, 
[xiullices.  and,  in  the  declining  stages, 

pressure  by  a  rubber  bandage  or  by  strapping  the  testicle  with  adhesive  plaster 
(l"ig.  4,^6).    Local  treatment  to  the  urethra  is  abandoned;  this  does  not  worry 
the  jtatient  as  the  disdiarge  has  probably  disappeared  with  the  onset  of  the 
inflammation.    In  acute  orchitis  with  excessive  pain  or  threatened  gangrene, 
the  tunica  albuginea  may  be  cut  subcutancously 
with   a  tenotome.      Recurring  cp'uUdymitis  has 
been  successfully  treated  by  ligation  of  the  vaa 
deferens  (Chetwood).    Chronic  inflamnnilion  of 
the  testicle  is  treated  by  strapping,  or  by  inunc- 
tions of  ichthyol  and  mercury  and  the  internal 
administration  of  potassium  iodid. 

Tuberculosis  of  the  testicle  usually  begins 
in  the  globus  major  of  the  epididymis,  as   the 

V^'^iff  result  of  a  deposition  of  the  tubercle  bacilli  from 

^H  the  blood,   or  a  descending  infection  from  the 

~^.  -^      seminal  vesicles  or  prostate.    As  in  other  affec- 

tions, the  left  testicle  is  more  frequently  involved 
owing  to  its  more  sluggish  circulation.  The 
disease  is  most  common  In-tween  the  fifteenth 
and  thirtieth  year,  in  those  who  are  predisposed 
to  tuberculosis,  and  it  is  often  preceded  by  inflam- 
mation or  a  slight  injury.  The  process  spreads  to  the  body  of  the  testicle  and 
up  the  vas  deferens,  affe.rling  the  other  genitourinary  organs,  including  in 
many  cases  the  opposite  testicle.  In  favorable  cases  the  tuberculous  mass 
I  may  become  enca|>sulnted  and  calcify,  but  more  often  it  undergoes  caseation, 
I  forms  abscesses,  and  later  gives  rise  to  fistula:. 
I  The  symptoms  may  be  acute.  rcscmbVm^  an  &cM\e  «v^'Ki^ycsfi^ce.  -«ftik^ 


•-■^  ■•a.-'' 
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fails  I"  subside  and  is  followed  by  abscesses.  As  a  rule  the  onset  is  insidious, 
and  perhaps  the  nodular  enlargement  of  the  epididymitis  is  discovered  acci- 
dentally. At  a  later  period  the  whole  organ  is  enlarged,  efTusion  into  the 
tunica  vaginalis  is  apt  to  occur,  the  vas  deferens  is  thickened  and  knotty,  and 
finally  symptoms  referable  to  the  other  genitourinarj'  organs  appear,  while 
evidences  of  the  disease  in  the  lungs  may  be  detected.  Pain  and  tenderness 
are  not  marked  until  fistulae  of  the  scrotum  form.  The  sexual  power  is  unim- 
paired unless  both  organs  are  destroyed. 

The  treatment  is  the  wearing  of  a  suspensory,  and  general  treatment  as 
for  tuberculosis  elsewhere.  Injections  of  iodoform  or  zinc  sulphate  are  not 
recommended.  If  ihediscase  progresses, epididymectomy should  be  performed, 
with  removal  of  the  vas  if  it  is  thickened;  this  operation  does  not  cause  atrophy 
of  the  testicle  or  impofency.  \\Tien  the  testicle  is  extensively  diseased,  castra- 
tion should  be  performed  when  the  process  is  unilateral;  when  bilateral,  the 
worse  testicle  should  be  removed,  and  at  least  a  portion  of  the  other  preser^'cd. 
Tuberculosis  in  other  portions  of  the  genitourinary  apparatus  sometimes  sub- 
sides after  removal  of  the  testicular  foci,  and  should  not,  therefore,  be  attacked 
at  the  same  time. 

Syphilis  of  the  testicle  during  the  secondary  period  a'pfwars  as  a  bilateral, 
painless  rpididymitis.  atTecting  principally  the  globus  major,  sometimes  asso- 
ciated with  hydrocele,  and  disappearing  with  antisyphilitic  treatment.  During 
the  tertiary  period  syphUUU  orchitis,  or  sarcocde,  occurs  as  a  diffuse  ovcrgnjwth 
of  the  connective  tissue,  causing  atrophy  of  the  tubules,  or  as  a  nodular,  gummy 
degeneration.  The  sympimns  are  a  fainless  enlargement,  the  testicle  Ijeing 
hard  and  smooth  or  perhaps  nodular;  hydrocele  may  occur,  and  if  a  gumma 
opens  on  the  surface,  it  will  present  the  characteristic  features  of  a  syphilitic 
ulcer.  The  IrMlmenl  is  a  suspensory  bandage  and  the  internal  administration 
of  mercury  and  potassium  iodid. 

Hernia,  or  fungus  of  the  testicle,  is  a  protrusion  of  the  interior  of  the  tes- 
ticle or  a  fungus  growth  therefrom,  through  the  skin  of  the  scrotum.  It  may 
be  due  to  a  wound,  malignant  disease,  abscess,  syphilis,  or  tuberculosis.  The 
treatmmt  is  that  of  the  cause.  In  cases  following  abscess  or  trauma,  the 
fungus  may  he  cauterized  and  pressure  applied,  or  the  cmibcrancc  may  be 
amputated  and  the  skin  sutured  over  the  stump. 

Tumors  of  the  testicle  are  usually  malignant  and  of  a  mixed  type.  The 
most  common  non-malignant  tumor  is  cystic  fibroma,  or  adcnonui.  which  con- 
sists of  fibrous  tissue  with  multii>lc  serous  cvsts;  it  may,  however,  contain 
other  forms  of  tissue,  and  in  the  later  stages  is  apt  tu  Ijecomc  mab'gnant. 
Dermoid,  teratoma,  chondroma,  osteoma,  fibroma,  and  myxoma  also  have  been 
observed.     Of  the  malignant  tumors  sarcoma  is  the  more  frequent;  {^lrcinoma 
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is  almost  always  of  the  medullary  variety.  Malignant  disease  may  be  second- 
ary to  benign  tumors  and  is  often  cystic  in  character.  Both  sarcoma  and 
carcinoma  spread  along  the  cord,  invade  the  lumbar  glands,  break  through  the 
scrotum,  and  then  involve  the  inguinal  glands. 

The  diagnosis  of  the  exact  nature  of  a  neoplasm  of  the  testicle  is  seldom 
possible  before  exploratory  incision.  The  clinician  is  usually  content  to 
distinguish  a  neoplasm  from  other  lesions  not  requiring  castration.  The 
following  table,  modified  from  Keyes,  shows  the  main  points  in  the  diagnosis 
of  chronic  diseases  of  the  testicle. 


History. 

Frequency. 

Size. 
Tenderness. 

Shape. 

Cord. 

Seminal  vesicles 

Prostote. 

Urine. 

Hydrocele. 
Onset. 

Age. 

Origin. 

Course. 


SUPLE 

Cbkonic    Epi- 
didymitis. 


TtTBERCULOSIS. 


Gonorrhea, 
stricture,  or 
hypertrophy  of 
prostate. 


Tuberculosis, 
family  or  per- 
sonal. 


Uncommon. 


Small   between 
attacks. 


Yes. 


Between  at- 
tacks testis  nor- 
mal, epidid- 
ymis nodular. 


May  be  slightly 
thickened. 


Usually  dis- 
tended. 


Posterior  u  r  e- 
thra  inflamed. 

Cloudy. 

Unusual. 
Usually  acute. 

Adult  life. 

Epididymis. 

Recurring  acute 
attacks. 


Frequent. 

Does  not  reach 
any  great  size. 


Yes. 


Syphilis. 


Syphilis  inherit- 
ed or  acquired. 


Tumor. 


Perhaps  trauma- 


Frequent       I  Rare. 

Does  not  reach  May   reach 
any  great  size. 


Epididymis 
nodular.  Tes- 
tis not  involved 
unless  acute  or 
ancient. 


Enlarged    and 
nodular. 


No. 

Testisevenlyen- 
larged,  slight- 
ly nodular, 
"clam  shell" 
epididymis. 

Free. 


Tuberculous.     Uninfluenced.      Uninfluenced 


any 


No. 


Testis  greativ  en- 
larged, no  char- 
acteristic  in- 
volvement of 
epididymis. 

Free. 


Congested  or 
tuberculous. 

Cloudy,   mayl 
contain  bacilli. 


Uninfluenced.      Uninfluenced. 


Clear. 


Often.         i  Nearly  always. 
Usually  chronic'       Chronic. 


Not  often  after 
30- 
Epididymis. 

Chronic. 


Middle  life. 

Testicle. 
Very  chronic. 


Clear. 

Unusual. 
Chronic. 

Any  age. 

Testicle. 

Usually  rapid. 
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SlUFLE 

Cbkonic    Epi- 
DiDvin-ns. 

TUBEBCULOSIS. 

SyPBius. 

Tdwos. 

Suppuration. 

Unusual. 

Common 

Rare. 

None,  but  fungus 
common  in  later 
sugcs. 

Atrophy  of  testis 

Rare,    potency 
unimpaired. 

Rare,  potency 
somewhat  im- 
paired 

Common,    po- 
tency   some- 
what impaired. 

Free. 

Never,  potency 
unimpaired. 

Opposite 
testicle. 

Often   involved  ^:-^>J'^X: 
s.mullaneoasly^  quen.ly. 

Free. 

Malignant  disease  is  the  only  condition  likely  to  cause  enlargement  of  the 
iliac,  lumbar,  and  inguinal  glands.  The  aspirator  and  antis)ijhilitic  remedies 
also  arc  of  value  in  diagnosis. 

The  treatment  of  tumors  of  the  testicle  is  castration. 

Castration  is  best  performed  through  an  incision  over  the  external  inguinal 
ring.  The  cord  is  isolated,  crushed  with  forceps,  tied  en  masse,  severed  below 
the  ligature,  and  each  vessel  secured  by  an  individual  ligature.  The  testicle 
is  next  pushed  up  through  the  wound,  stripped  from  the  scrotum,  and  rcmovc<i. 
any  bleeding  points  being  ligated.  This  incision  may  be  modified  to  include 
fistula;  or  diseased  skin.  When  the  operation  is  done  for  tuberculosis,  the 
inguinal  canal  should  be  opened,  and  the  vas  followed  uniil  it  may  be  tietl 
and  cauterized  close  lo  the  seminal  vesicles.  In  malignant  disease  too  the 
vessels  should  be  secured  as  high  as  possible,  and  any  accessible  lymph  gLmdi* 
removed.  If  the  scrotum  is  invaded,  the  inguinal  glands  should  be  removed 
whether  they  are  enlarged  or  not. 

Neuralgia  of  the  testicle  may  be  caused  by  ungratificd  sexual  desirr. 
sexual  irregularities,  or  by  some  local  or  remote  disease,  e.g.,  varicocele,  ptvs- 
tatic  engorgement,  and  vesical  or  renal  calculus.  The  treatmetU  is  removal 
of  the  cause. 

Hydrocele  is  a  collection  of  serous  fluid  in  (he  ttinica  vaginalis,  or  in  con- 
nection with  the  cord  ortesticle.  Vaginal  hydrocele  (Fig.  437).  or  a  collection 
of  fluid  in  the  tunica  vaginalis,  may  be  symptomatic  or  idiopathic.  Symptom- 
atic hydrocele  (serous  vagin<ilitis)  is  often  acute,  and  may  be  caused  by  any 
disease  of  the  testicle  or  epididymis.  Idiopathic  hydrocele  is  always  clironic. 
is  most  common  in  the  middle  aged,  and  is  of  unkni^wn  origin.  The  fluid  is 
straw  colored,  and  contains  albumin,  fibrinogen,  inorganic  salts,  often  choles 
terin  crystals,  and  occasionally  fibrous  bodies  containing  phosphates,  carbon- 
ates, and  fibrin. 

The  agas  of  a  hydrocele  arc  a  lensc,  pear-shaped,  fluctuating  swcllin|(. 
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which  grows  from  below  upward,  and  which  is  situated  in  front  of  the  testicle, 
but  occasionally  behind  or  enveloping  this  organ.  It  is  flat  on  percussion, 
and  has  no  impulse  on  coughing  unless  it  extends  into  the  inguinal  canal. 
By  placing  a  light  on  one  side  of  the  swelling,  translucency  will  be  demon- 
strated, unless  the  tunica  vaginalis  is  very  thick.  The  situation  of  the  testicle 
may  be  determined  by  the  light  test,  and  by  the  pecidiar  sensation  experienced 
by  the  ftatient  when  the  organ  is  squeezed. 

The  treatment  may  be  palliative  or  radical.  Palliative  treatment  consists 
in  tapping,  the  needle  being  entered  at  the  front  and  lower  part  of  the  swelling, 
with  antiseptic  precautions.  The  position  of  the  testicle  should  always  be 
ascertained  just  before  the  operation.  Tapping  is  often  curative  in  children, 
and  sometimes  in  symptomatic  hydrocele,  but  practically  never  in  the  idio- 


KlO.  437- 

Fig.  438. 

Fig.  439. 

Fio.  440. 

Fio.  441. 

V'aRinal 

Congenital 

Infantile 

Itilocular 

Encysted  hydro 

hydrocele. 

hydrocele. 

hydrocele. 

hydrocele. 

cele  of  cord. 

Diasram  of  various  forma  of  hydrocele.  H,  hydrocele;  T.  testicle:  K.  epididymis:  F:  funic- 
ular process;  C,  cord. 


pathic  variety,  the  sac  refilling  after  the  lapse  of  a  few  months.  Radical 
treatment  may  be  carried  out  by  injections  or  by  an  open  operation.  Of 
the  many  substances  recommended  for  injection  pure  carbolic  acid  is  the  best, 
from  10  m.  to  a  dram  being  injected  into  the  sac  and  diffused  by  manipu- 
lation, after  all  the  fluid  has  been  withdrawn.  There  is  some  inflammatory 
reaction,  and  retapping  may  be  necessary  if  there  is  much  effusion.  _  Open 
operation  possesses  the  advantage  of  allowing  inspection  of  the  testicle,  and 
is  always  indicated  if  the  sac  is  thickened.  The  patient's  permission  to  deal 
with  any  testicular  lesion  which  may  be  present  should  always  be  obtained, 
particularly  if  the  hydrocele  has  formed  tapvAX^ ,    O^ecv  ts^Taioaw  'wa^^  >a.t 


by  incision,  excision,  or  eversion  of  the  sac.  Incision,  or  Volkmann's  operation, 
consists  in  incising  the  sac  and  packing  it  with  iodoform  gauze.  Exciiivn.  or 
von  Bergmann's  operation,  consists  in  removing  the  entire  parietal  layer  of  the 
tunica  vaginalis.  Eversivu  oj  the  sac  is  the  best  operation.  The  sac  is  opened 
by  a  small  incision,  turned  inside  out,  and  so  held  by  a  few  catgut  sutures  passed 
through  its  edges,  above  the  testicle  and  behind  the  cord.  The  testicle  is  then 
replaced  within  the  scrotum  and  the  wound  closed. 

Congenital  or  reducible  hydrocele  (Fig.  438)  is  one  which  communicates 
with  the  peritoneal  cavity  through  an  unclosed  funicular  process.  The  treat- 
ment  is  a  truss  as  for  inguinal  hernia,  thus  obliterating  the  neck  of  the  sac. 
Injections  should  never  be  u.scd. 

Infantile  hydrocele  (Fig.  439)  is  one  which  distends  the  tunica  vaginalb 
and  the  funicular  process,  the  latter,  however,  not  communicating  with  the 
peritoneal  cavity.  The  treatment  is  tapping,  the  walls  of  the  sac  being 
scratched  with  the  end  of  the  needle. 

Biloctilar  or  abdominal  hydrocele  (Fig.  440)  is  an  infantile  hydnxrlc 
in  which  (he  upper  end  of  the  funicular  process,  distended  with  fluid,  lies 
between  the  peritoneum  and  the  abdominal  wall.  The  treatment  is  injection 
or  excision. 

Inguinal  hydrocele  is  one  about  a  retained  testicle;  it  is  dealt  with  by 
excision  or  eversion,  and  the  organ  brought  down  into  the  scrotum. 

Encysted  hydrocele  of  the  testis  is  a  cyst,  or  collection  of  cysts,  occurring 
in  or  about  the  epididymis  (cysts  oj  the  epididymis),  or  rarely  in  the  lestide. 
There  are  two  varieties:  (i)  Small  cysts  occur  late  in  life,  rarely  contain 
spermatozoa,  and  cause  Uttlc  or  no  disturbance;  they  are  said  to  be  due 
to  senile  changes  causing  a  dilatation  of  the  tubules.  (2)  Large  cysts  occur 
before  middle  age  and  contain  a  milky  fluid  filled  with  s]M.'rmatozoa 
{sprrmalocele);  they  are  due  to  dilatation  of  the  vasa  effercntia,  or  to  cystic 
changes  in  jwrsisiing  fetal  remains,  being  in  this  respect  similar  to  parovarian 
cysts.     The   IraUmcnl   is   injection   or  excision. 

Diffuse  hydrocele  of  the  cord  is  a  term  used  to  designate  a  smooth  boggy 
enlargement  of  the  cord,  which  may  be  due  to  edema,  spermatocele,  multiloc- 
ular  encysted  hydrocele  of  the  cord,  lymphangioma,  cysts  of  fetal  remains, 
or  cchinococcus  cysts.     The  Ircalmctit,  excepting  edema,  is  excision. 

Encysted  hydrocele  of  the  cord  (Fig.  441)  is  due  to  distention  of  the  funic* 
ular  process  which  has  been  dosed  for  a  variable  distance  above  and  below, 
or  rarely  to  an  accumulation  of  fluid  in  an  old  hernial  sac  which  has  been 
shut  off  above.  In  the  female  the  canal  of  Nuck  may  be  likewise  affected, 
constituting  a  hydr\)cele  of  the  round  ligament.  The  condition  may  be  mis- 
taken for  hernia,  owing  to  the  fact  that  it  may  enter  the  inguinal  cnn-il  l.m  ii 
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the  cord  is  drawn  downwards,  the  o-st  is  fixed,  and  presents  the  features  of  a 
hydrocele  elsewhere.     The  IreatmenI  is  injeclion  or,  better,  excision. 

Chylocele,  or  chylous  hydrocele,  is  a  collection  of  lymph  in  the  tunica 
vaginalis,  due  to  the  rupture  of  dilated  lymph  vessels,  and  often  associated 
with  filariasb.  The  treatment  is  the  same  as  that  of  hematocele,  with  possibly 
h'gation  or  excision  of  the  dilated  lymph  vessels. 

Hematocele  is  a  collection  of  blood  in  or  about  the  testicle  or  cord.  It 
follows  injur)'  or  operations,  and  occasionally  occurs  Sfmntaneously,  e.g.,  in 
malignant  disease  and  hemophilia.  According  to  its  situation  it  may  be  a 
vaginal  hemalocfle,  i.e.,  in  the  tunica  vaginalis,  an  mcyslfd  or  dijjuse  hemat- 
ocele oj  the  cord,  or  an  encysted  hemalecele  oj  the  testicle.  The  signs  are  those 
of  hydrocele,  except  that  the  swelling  is  not  translucent  and  there  is  apt  to  be 
ecchymosis  of  the  skin.  The  treatment  is  rest  and  the  application  of  cold, 
or  in  the  presence  of  continued  bleeding  incision  and  ligation  or  packing.  In 
old  cases  in  which  the  blood  has  not  been  absorbed,  incision  and  evacuation 
may  be  indicated. 

Rupture  of  the  vas  deferens,  as  the  result  of  operations  or  injuries,  should 
be  treated  by  anastomosis  in  a  manner  similar  lo  anastomosis  of  the  ureter. 

Varicocele  is  a  condition  in  which  the  veins  of  the  pampiniform  plexus 
are  dilated,  thickened,  and  tortuous.  It  is  very  common,  and  is  most  frequent 
in  young  men.  It  is  almost  always  on  the  left  side,  because  the  left  testicle 
hangs  lower,  because  the  left  spermatic  vein  opens  into  the  renal  vein  at  right 
angles  and  has  no  valves,  while  that  on  the  right  has  valves  and  opens 
obliquely  into  the  vena  cava,  and  because  the  left  vein  lies  behind  the  sigmoid 
flexure  and  is  apt  to  be  compressed  when  the  latter  is  distended.  The  cause 
is  said  to  be  jjnrclieved  sexual  desire.  It  may  be  due  also  to  the  pressure  of 
a'  truss  or  abdominal  tumors,  and  is  then  usually  acute,  and  occurs  on  either 
side  at  any  time  of  life.  The  condition  is  readily  recognized,  the  veins  feeling 
like  a  "bag  of  earth  worms;"  it  has  a  slight  impulse  on  coughing,  disappears 
on  lying  down,  and  refills  from  below  upwards  if  pressure  is  made  over  the 
external  ring  and  the  patient  is  asked  to  stand.  The  symptoms,  when  they 
exist,  are  neuralgia  and  hypochondria.  The  treatment  is  the  use  of  a  sus- 
pensory bandage,  and  the  application  of  cold  water  night  and  morning.  There 
is  no  danger  of  impotence.  Operation  is  indicated  when  the  condition  is  the 
source  of  constant  anxiety.  An  incision  is  made  over  the  external  inguinal 
ring,  and  the  veins  separated  from  the  vas  and  its  vessels  and  tied.  The  veins 
are  further  separated,  almost  to  the  epididymis,  by  pulling  the  testicle  up  into 
the  wound,  and  a  second  ligature  a|)plied.  The  mass  is  then  excised,  the 
cremaster  muscle  being  shortened  if  the  cord  is  very  long.  The  wound  is 
closed  without  drainage.    If  the  inguinal  cana\  \\as\3cwv  ^\^a.\c^VJ'5RR.s^<\- 
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coceic,  it  should  be  obliterated  as  in  the  Bassini  opera.liaa,  since 

Ihc  veins  leaves  an  open  canal.     The  subcutaneous  operaiioo  and  inje 

arc  not  rctomniended. 

Acute  seminal  vesiculitis  is  caused  by  posterior  urethritis,  usually  | 
rbeal  in  nature.  Tlie  symptoms  are  pain  in  the  perineum,  rectum,  or  hip. 
increased  by  urination  and  defecation;  frequent  micturition;  and  sometimes 
priapism  and  painful,  bloody  emissions.  There  is  fever,  and  the  distended, 
tender  vesicle  can  be  felt  by  rectal  examination,  above  and  to  the  outer  side 
of  the  prostate.  The  trtulmrnt  is  that  of  acute  prostatitis.  If  suppuration 
occurs,  the  abscess  should  be  opened  through  the  perineum. 

Chronic  seminal  vesictilitis  follows  the  acute  form,  when  it  constitutes 
one  of  the  causes  of  gleel,  or  it  is  due  to  sexual  irregularities  or  prostatic  disease. 
The  symptoms  are  the  same  as  those  of  the  acute  form,  but  much  milder  in 
degree.  There  is  sexual  feebleness  but  increased  desire,  and  usually  marked 
depression  of  the  spirits.  Recurring  epididymitis  is  common.  The  treatment 
includes  the  care  of  the  accompanying  posterior  urethritis.  The  general  treat- 
ment is  that  of  neurasthenia.  The  local  treatment  is  the  daily  use  of  a  h<4 
rectal  douche,  and  massage  of  the  vesicles  once  a  week.  Massage  is  per- 
formed while  the  bladder  is  full  and  the  patient  bends  over  a  chair.  A  finger 
is  inserted  into  the  rectum  and  the  vesicles  gently  stripped  from  above  down- 
wards. 

Tuberculosis  of  the  seminal  vesicles  may  be  primary,  or  secondary  to  the 
same  disease  in  the  prostate  or  epididymis,  the  symptoms  of  which  usually 
bring  the  patient  to  the  surgeon.  On  rectal  examination  the  vesicles  are 
found  tender  and  dilated,  or  even  nixlular.  The  treatment  includes  the 
general  measures  suitable  for  tuberculosis  elsewhere,  with  the  removal  of 
more  acce^ssible  foci,  e.g.,  in  the  epididymis.  If  the  disease  continues  to 
progress,  the  vesicles  may  be  removed  through  the  perineum,  by  the  trans- 
sacral route  as  in  Kraskc's  o]K-ration  on  the  rectum,  or  by  a  suprapubic  or 
Inguinal  incision,  through  which  the  vesicles  are  reached  cxtraperitoneally 
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Acute  prostatitis  is  caused  by  posterior  urethritis,  usually  gonorrheal  in 
nature,  but  occasionally  following  the  passage  of  instruments  or  calculi.  The 
symptoms  are  frequent  micturition;  pain,  tenderness,  heal,  and  weight  in  the 
jjcrincum,  increased  by  defecation  and  urination;  chills  and  fever;  and  some- 
times retention  of  urine.  On  rectal  examination  the  prostate  feels  hot,  swollen, 
tender,  and,  if  suppuration  has  occurred,  bogg>'  or  fluctuating.  .\  prtaMie 
abscess  usually  opens  into  the  urethra,  somelimcs  into  llic  rrcliim  or  thrtjuch 
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the  perineum,  and  rarely  into  the  bladder.  The  treatment  consists  of  laxa- 
tives, hot  rectal  douches,  opium  suppositories,  and  poultices  to  the  jjerineura. 
If  suppuration  occurs,  the  abscess  may  sometimes  break  into  the  urethra  on 
the  passage  of  a  catheter;  if  this  does  not  occur,  or  if  the  abscess  is  large,  it 
should  be  o])encd  by  a  median  perineal  incision. 

Chronic  prostatitis  may  follow  the  acute  form,  but  is  usually  chronic  from 
the  beginning.  The  symptoms  are  enlargement  and  tenderness  of  the  prostate, 
pain  on  urination  and  defecation,  and  the  discharge  from  the  urethra  of  a  thin, 
milky  fluid  containing  prostatic  casts  {prostaionhea),  especially  after  defeca- 
tion. Prostatorrhea  may  occur  also  without  prostatitis,  and  then  has  the  same 
causes  and  the  same  treatment  as  urethrorrhea.  The  treatment  is  tonics, 
gentle  massage  of  the  prostate,  the  passage  of  a  large  sound  twice  a  week, 
and  instillations  of  a  few  drops  of  a  5  per  sent,  solution  of  silver  nitrate  into 
the  posterior  urethra.  Hot  rectal  douches,  supjx)sitories  of  ichihyol,  and 
countcrirrilation  to  the  perineum  also  have  been  recommended.  Should  an 
abscess  form,  it  is  treated  as  described  above. 

Tuberculosis  of  the  prostate  is  usually  secondary  to  that  of  the  seminal 
vesicles  and  epididymis.  The  prostate  becomes  nodular,  and  later  suppura- 
tion ensues.  The  symptoms  are  painful  and  frequent  micturition,  hematuria, 
pjoiria,  and  pain  in  the  back  and  perineimi.  Tubercle  bacilli  may  be  found 
in  the  urine.  The  treatment  is  that  of  tuljcrculosis  elsewhere.  In  suitable 
cases  the  prostate  may  be  rcmovetl  through  the  perineum,  or  abscesses  opened, 
airrcited.  and  jacked  with  iodoform  gauze. 

Prostatic  calculi  are  caused  by  the  deposition  of  phosphates  or  inspissated 
prostatic  secretion.  They  may  cause  prostatitis,  abscess  of  the  prostate,  or 
retention  of  urine.  Occasionally  they  may  be  felt  with  a  urethral  sound  or  by 
rectal  examination.  When  producing  tmublc.  they  should  be  removed  by  a 
median  |x'rineal  .section. 

Carcinoma  of  the  prostate  is  the  most  frequent  form  of  malignant  disease, 
but  is  not  common;  sarcoma  is  more  rare,  and  may  occur  in  early  h'fe.  The 
symptoms  of  carcinoma  arc  much  like  those  of  hypertrophy  of  the  prostate, 
but  the  [Klin  is  greater,  the  growth  more  rapid,  and  hematuria  more  common. 
The  pelvic  and  inguinal  lymphatic  glands  are  soon  involved,  and  the  j>atient 
becomes  cachectic.  The  treatment  is  excision  if  the  case  is  seen  early 
enough. 

Hypertrophy  of  the  prostate  \s  a  senile  enlargement  of  the  gland,  the  cause 
of  which  is  not  known.  It  is  very  rare  before  fifty,  but  is  said  to  be  present  in 
onc-lhird  of  all  men  who  have  reached  the  sixtieth  year,  producing  symptoms, 
howcA'cr,  in  only  one-half  of  these.  All  the  elements  of  the  gland  hypertrophy, 
but,  according  to  the  tissue  which  predonunales,  \.\\c  igto'>N>^vTw&.-^>aR-\v!»x\'».'cv*i. 
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ollowcd  by  a  permanent  fistula,  and  does  not  always  destroy  the 

fiction. 

prostatectomy  may  be  performed  through  a  cur\'ed  transverse 

onvexity  for«'ard,  reaching  from  one  ischial  tuberosity  to  the  other, 

lits  modifications,  but  the  easiest  and  simplest  is  the  median  incision  as 

tl  C)'stotomy.    The  membranous  urethra  is  opened,  and  the  prostate 

iwards  by  a  sound  passed  into  the  bladder,  or  by  sjieciat  tractors 

this  purpose,  and  enucleated  after  incising  its  tibruus  sheath. 

er  is  drained  by  a  tube  emerging  through  the  perineum,  and  the 

ked  with  gauze.     The  drain  may  be  removed  in  a  few  days,  the 

Ktment  being  the  same  as  that  of  f)eriiieal  cystotomy.  Young  incises  the 

side  of  the  seminal  ducts,  in  order  to  preserve  these  structures,  and 

I  the  rest  of  the  gland.  Dittel,  Rydygier,  and  others  make  a  transverse 

incision,  and  excise  V-shaped  portions  of  the  lateral  lobes  without 

jig  the  urethra  or  bladder  {rxtravtsical  prostatectomy).     The  perineal 

Son  is  more  dilTicult  than  suprapubic  prostatectomy,  and  has  the  special 

■  of  injury  to  the  rectum. 

'  cases  in  which  the  symptoms  are  severe,  but  in  which  prosialectomy 

bot  be  practiced  because  of  the  poor  general  condition  of  the  [)aticnt,  the 

'  operative  procedure  which  promises  relief  is  cystotomy,  either  suprapubic 

aeal,  for  the  purpose  of  drainage. 


FEMALE  GENITAL  ORGANS. 

Examination  of  the  female  generative  organs  is  usually  made  with  the 
ient  in  the  dorsal  |wsition,  the  knws  being  drawn  up  and  the  thighs 
lucted,  and  the  bladder  and  rectum  having  previously  been  emptied.    The 
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^genitals  should  first  be  inspected.  By  sefiarating  the  labia  the  urethra; 
hymen  or  its  rcmains.  and  the  perineum  may  be  seen,  and  if  the  jmiient 
tins.  8  cj'slocele  or  rectoceic  may  be  detected.  For  inspecting  the  inner 
a  speculum  is  necessary,  the  most  serviceable  of  which  b  one  of  the 
variety  (Fig.  443).    The  instrument  «  ^^nucA  M\0i\\3!wri.ca.vti!.>"«csNSi. 
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fibrous,  or  soft  and  adenomatous.  As  a  rule  the  changes  are  more  marked 
in  certain  portions  of  the  gland,  so  that  the  specimen  consists  of  a  numbei 
of  encapsulated  tumors,  which  may  be  fibrnadenotnatous  or  adenojibromaUmi. 
depending  upon  which  tissue  is  in  excess.  Prostatic  hypertrophy  lengthens  the 
prostatic  urethra,  and  sometimes  gives  ita  tortuous  course,  owing  to  the  irrtgular 
enlargement  of  different  portions  of  the  gland.  The  outlet  of  the  bladder  is  ■ 
always  elevated,  thus  creating  a  pouch  behind  the  prostate  and  preventing 
complete  evacuation  of  the  bladder.  In  some  cases  the  commissure  between 
the  lateral  lobes  may  constitute  a  bur  across  the  urethra,  or  a  pedunculated 
growth,  the  so-called  tliird  lobe,  which  obstructs  the  internal  urinary  meatus  ^ 
like  a  ball-valve.    The  anterior  commissure  is  rarely  involved.  ■ 

The  symptoms  are  frequent  urination,  especially  at  night,  and  difficulty 
in  urination.  The  stream  is  hard  to  start,  has  little  force,  and  is  terminated 
by  dribbling.  The  difficulty  is  increased  rather  than  lessened  by  straining, 
which  may  be  so  great  as  to  cause  hematuria,  hernia,  or  prolapse  of  the  anus. 
There  may  be  pain  and  a  sense  of  fulness  in  the  perineum,  and  priapism  some- 
times occurs  owing  to  the  congestion  about  the  neck  of  the  bladder.  These 
symptoms  are  insiilious  in  onset  and  gradually  grow  worse,  the  residual  urine 
progressively  increasing  in  amount.  At  this  period  indulgence  in  alcohol  or 
catching  cold  is  apt  to  increase  the  congestion  and  lead  to  retention  of  urine, 
which,  unless  relieved  by  the  catheter,  results  in  overflow  (the  incontinence 
of  retention).  The  patient  may  have  several  of  these  attacks,  until  finally 
the  bladder  remains  full  all  the  time,  the  urine  constantly  dribbling  away. 
The  bladder  is  now  dilated,  atonic,  and  fasciculated,  and  the  back  pressuiv 
of  the  urine  leads  to  dilatation  of  the  ureters  and  pelves  of  the  kidneys.  Either 
spontaneously  or  as  the  result  of  instrumentation  the  bladder  and  prostate 
become  inflamed,  and  the  upne  ammoniacal  and  purulent,  the  patient 
finally  dying  from  an  ascending  infection  of  the  kidneys.  Phosphatic  vesical 
calculi  may  form,  and  epididymitis  may  occur,  particularly  after  the  passage 
of  a  catheter.  The  diagnosis  is  confirmed  by  rectal  examination,  the  finger 
readily  detecting  the  enlarged  lateral  lobes  of  the  gland.  In  about  20  per  cent, 
of  the  cases  rectal  examination  is  fallacious,  because  the  chief  enlargement 
is  forwards  and  not  backwards.  In  these  cases  the  obstruction  at  the  neck 
of  the  bladder  will  be  appreciated  by  the  passage  of  a  catheter,  which  may  be 
used  to  ascertain  also  the  length  of  the  urethra  and  the  amount  of  residual 
urine,  i.e.,  the  quantity  of  urine  which  may  be  drawn  ofl  immediately  after 
the  patient  has  pas.sed  water.  The  bladder  should  always  be  searched  for 
stones.  In  cases  in  which  it  can  be  used,  the  cystoscopc  may  be  employed  to 
outline  accurately  the  nature  of  the  obstruction.  "When  there  are  symptoms 
of  prostatic  retention  without  an\  hypertrophy  of  the  prostate,  the  essential 
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lesion  is  a  cantraclure  o]  the  neck  oj  the  bladder"  (Keyes).    This  is  usually 
due  to  (Mjstt'rior  urclhrilis  and  is  curabte  by  perineal  cystotomy. 

The  treatment  in  the  early  stages  consists  in  attention  to  the  genera!  health, 
the  drinking  of  plenty  of  water,  and  the  avoidance  of  cold,  wet,  alcohol,  and 
overeating.  When  the  residual  urine  amounts  to  two  ounces,  the  bladder 
shoiJd  be  cathetcrized  every  evening  before  retiring;  each  additional  two 
ounces  of  residual  urine  will  rc-i|uirc  an  additional  catheterization,  the  inter\'als 
always  being  regtilar.  This  the  patient  must  be  taught  to  do  in  a  surgically 
clean  manner,  laying  emphasis  upon  the  ease  with  which  infection  occurs, 
and  the  great  dangers  which  follow.  He.xamcthylenamine,  grains  5  three 
times  a  day,  or  other  urinary  antiseptics  should  be  admini.stered ,  and  the 
bladder  irrigated  with  hot  boric  acid  solution  once  daily.  If  the  ordinary 
soft  catheter  cannot  be  passed,  and  this  applies  equally  in  cases  of  acute  reten- 
tion, a  soft  coud<!  or  bicoud^  (F'gS-  425  and  426)  catheter  may  mount  the 
obstruction  and  enter  the  bladder;  if  these  fail,  it  will  be  necessary  to  use  a 


Fig.  44'.— I'rostatic  catheter. 
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silver  prostatic  catheter  (Fig.  442),  which,  owing  to  its  greater  length  and 
larger  curve,  may  reach  the  bladder  when  pressed  well  down  between  the 
thighs.  If  catheterization  is  difficult,  if  there  is  marked  irritability  of  the 
bladder,  if  the  residual  urine  steadily  increases  in  quantity,  or  if  there  is 
stone  or  persistent  cystitis,  catheterization  should  be  abandoned  and  opera- 
tion advised.  Seriously  damaged  kidneys  or  the  presence  of  sejjticemia  is  an 
indication  that  operation  has  l>een  ]K)slponcd  too  long.  Operations  designed 
to  cause  atrophy  of  the  gland  by  indirect  means,  such  as  ligation  oj  the  in- 
ternal iliac  arteries,  castration,  and  vasectomy,  are,  at  the  present  time,  prac- 
tically abandoned  in  favor  of  incision  or  excision  of  the  prostate. 

Prostatotomy,  or  incision  of  the  jjrostate.  may  be  f)erformed  with  the  knife 
or  the  cautery,  either  through  the  perineum,  or  after  the  bladder  has  been 
opened  above  the  pubes,  the  situation  of  the  cul  var^Vcv^  wl«>iX\tw^\.'s  VcixOa. 
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lobe  is  chiefly  enlarged;  but  these  operations  are  seldom  employed.  »nd  tf 
only  form  of  prostatotomy  claiming  serious  attention  at  the  present  time  is 
that  devised  by  Bottini.  Bottini's  operation  consists  in  incising  the  prostatic 
obstruction  with  a  galvano-cautcry  introduced  through  the  urethra.  The 
instrument  is  shaped  like  a  lithotrite,  the  male  blade  of  which  is  a  galvano- 
cautcry  knife,  and  the  female  blade  of  which  is  provided  with  a  double  channel, 
through  which  cold  water  runs  during  the  operation.  Either  general  or 
local  anesthesia  may  be  employed.  The  bladder  is  first  irrigated  and  then 
filled  with  air  or  water.  The  amount  of  electricity  required  to  heat  the  cautery 
to  a  bright  glow  is  ascertained,  and  after  the  blade  has  cooled  the  instrument 
is  introduced  into  the  blatider.  the  beak  turned  downward  and  pulled  against 
the  prostate,  the  cooling  apparatus  set  in  motion,  the  electricity  turned  on.  the 
blade  extruded  and  then  returned  by  turning  the  scicw  in  the  handle,  the 
electricity  turned  off,  and  the  instrument  withdrawn.  A  similar  incision 
may  be  made  also  in  the  sides  of  the  urethra.  Frcudcnberg  (igo5),  the  chief 
advocate  of  Bottini's  operation,  refxjrts  152  cases  with  7.2  per  cent,  mortality. 
84.9  per  cent,  good  results,  and  7.9  per  cent,  negative  results.  He  advises 
the  operation  in  the  very  old  and  debilitated,  and  in  the  young,  as  it  preserves 
the  sexual  function,  and  says  it  is  preferable  in  the  small  prostate  and  where 
there  is  a' bar.  It  is  contraindicated  in  large  prostates,  in  a  sessile  or  pedun- 
culated tumor,  and  in  cases  in  which  there  is  fever,  or  ammoniacal  cystitis, 
because  of  the  danger  of  incrustation  of  the  eschar.  If  the  cut  is  made  too 
deep,  there  will  be  infiltration  of  urine,  and  if  too  shallow,  the  symptoms  will 
soon  recur.  The  operation  is  regarded  as  blind  and  dangerous  by  most 
surgeons,  who  think  prostatectomy,  as  complete  as  possible,  to  be  the  opera- 
tion of  choice. 

Prostatectomy,  or  removal  of  the  prostate,  may  be  complete  or  partial,  and 
effected  either  through  the  perineum  (intra-  or  extravesically)  or  by  the  supra- 
pubic route.  The  mortality  is  from  10  to  20  per  cent.,  but  llie  x-ast  majority  of 
those  who  recover  arc  cured.  Among  the  sequel*  are  impotence,  incontinence 
of  urine,  epididymitis,  urinary  fislulii,  rectal  fistula,  and  stricture. 

Suprapubic  prostatectomy  is  performed  by  opening  the  bladder  as  in 
supr.i]'ubic  cystotomy,  tearing  through  the  mucous  membrane  over  the  prxjslate 
with  the  Anger-nail  or  blunt  scissors,  and  enucleating  the  gland  by  working 
betwc-en  the  Inie  and  false  prostatic  capsules,  while  the  prostate  is  pushed 
upwards  by  a  finger  in  the  rectum.  If  the  lateral  lobes  arc  removed  sepa- 
rately, the  ejaculatory  ducts  may  occasiimally  be  fiivserved.  The  hemorrhage 
is  controlled  by  irrigation  with  hot  water,  and  the  bladder  drained  as  after 
suprapubic  cystotomy.  The  operation  is  easy,  quick,  Rquirvs  no  speck] 
instrumenls,  permits  full  exploration  of  the  bladder,  does  not  injure  the  tvctum. 
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is  rardy  followed  by  a  permanent  fistula,  and  does  not  always  destroy  the 
sexual  function. 

Perineal  prostatectomy  may  be  performed  through  a  curved  transverse 

incision,  convexity  forward,  reaching  from  one  ischial  tuberosity  to  the  other, 

or  one  of  its  modifications,  but  the  easiest  and  simplest  is  the  median  incision  as 

in  perineal  cj'stotomy.    The  membranous  urethra  is  opened,  and  the  prostate 

pulled  downwards  by  a  sound  passed  into  the  bladder,  or  by  sjiccial  tractors 

de\'ised  for  this  purpose,  and  enucleated  after  incising  its  fibrous  sheath. 

The  bladder  is  drained  by  a  tube  emerging  through  the  perineum,  and  the 

wound  packed  with  gauze.    The  drain  may  be  removed  in  a  few  days,  the 

[        after  treatment  being  the  same  as  that  of  perineal  cystotomy.  Young  incises  the 

^^bcapsule  outside  of  the  seminal  ducts,  in  order  to  preserve  these  structures,  and 

^^Temoves  the  rest  of  the  gland.  Diltel,  Rydygier,  and  others  make  a  transverse 

perineal  incision,  and  excise  V-shaped  portions  of  the  lateral  lobes  without 

opening  the  urethra  or  bladder  (exiravesical  proslakctomy).     The  perineal 

operation  is  more  difficult  than  suprapubic  prostatectomy,  and  has  the  special 

danger  of  injury  to  the  rectiun. 

In  cases  in  which  the  symptoms  are  severe,  but  in  which  prostatectomy 
cannot  be  practiced  because  of  the  poor  general  condition  of  the  patient,  the 
only  operative  procedure  which  promises  relief  is  cystotomy,  either  suprapubic 
,         or  perineal,  for  the  purpose  of  drainage. 

FEMALE  GENITAL  ORGANS. 

Examination  of  the  female  generative  organs  is  usually  made  with  the 

patient   in    the  dorsal  |»jsitinn.  the  knees  being  drawn   up  and  the  thighs 

I         abducted,  and  the  bladder  and  rectum  having  previously  been  emptied.    The 

^^  extern 
I         the  h\ 
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external  genitals  should  first  be  inspected.  By  separating  the  labia  the  urethra, 
the  hymen  or  its  remains,  and  the  perineum  may  l)c  seen,  and  if  the  patient 
strains,  a  cystocele  or  rectocele  may  be  detected.  For  inspecting  the  inner 
parts  a  speculum  is  necessary,  the  most  serviceable  of  which  is  one  of  the 
bivalve  variety  (Fig.  443).    The  instrument  \a  vatmcA  ■a.w^  ViofvcaX*^,  ■mv^w 
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inlruduced  with  the  blades  closed  and  facing  laterally;  it  is  then  turned  to 
that  ihe  edges  arc  lateral,  and  the  blades  sejmrated.  The  Sims'  speculum 
is  used  with  the  patient  in  the  Sims'  position  (Fig.  444),  i.e.,  lying  upon  the 
left  side,  with  the  left  arm  behind  the  back,  the  right  shoulder  near  the  table, 
and  tlie  hips  flexed,  the  right  more  than  the  left.  The  speculum  is  intro- 
duced, then  turned  transversely,  so  as  to  retract  the  posterior  vaginal  wall,  the 
right  buttock  being  lifted  with  the  disengaged  hand.  The  cylindrical  speculum 
of  Fcrgusson,  consisting  of  glass  or  hard  rubber,  and  having  the  inner  eitremity 
beveled,  is  seldom  employed.  By  vaginal  palpation  may  be  determined  the 
condition  of  the  perineum,  whether  or  not  the  vulvo-vaginal  glands  arc  enlarged, 
the  presence  of  spasm  and  tenderness,  the  amount  uf  heat  and  moisture,  the 
condition  of  the  vaginal  walls,  the  presence  or  absence  of  tumors  or  masses,  and 


( 
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the  size,  shape,  position,  mobility,  and  consistency  of  the  cervix  and  uterus. 
Either  the  index,  or  the  index  and  middle  fingers,  according  to  whether  the 
patient  is  single  or  married,  are  lubricated  and  passed  into  the  %-aKina  over 
the  perineum;  by  placing  the  other  hand  over  the  lower  abdomen  (binDintial 
examination)  the  uterus,  tubes,  and  ovaries  may  be  palpated  between  the  fingers 
and  their  condition  dctennined.  The  right  side  of  the  pelvis  is  best  examined 
with  the  right  hand  internally,  the  left  with  the  left  hand  internally.  In 
virgins,  instead  of  a  vaginal  examination,  and  often  in  others  as  supplemental 
to  a  vaginal  examination,  it  is  desirable  to  pass  a  finger  into  the  rectum  and 
examine  the  parts  bimanually.  This  examination  is  faciliuted.  if  at  the  same 
lime  the  ccn-ix  is  drawn  downward  by  volsclla  forceps  (Fig.  445).     Before 
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or  after  the  internal  examination  the  abdomen  should  always  be  examined 
externally  by  inspection,  palpation,  and  ])crcussion,  and  sometimes  by  auscul- 
tation. When  these  e.xaminations  are  unsatisfactory,  it  may  be  necessary 
to  anesthetize  the  patient,  in  order  to  secure  complete  relaxation.  The  uterine 
sound  (Fig.  446)  may  be  used  to  determine  the  length,  permeability,  and 
direction  of  the  uterine  canal,  the  presence  of  growths,  the  condition  of  the 

r  en(l(jmetrium,  and  occasionally  to  replace  a  displaced  uterus.  It  is  seldom 
I  employed,  however,  because  of  the  dangers  of  sepsis,  perforation,  or  abortion, 
and  it  is  absolutely  contraindicated  in  acute  inflammatory  troubles,  in  cancer, 
during  the  menstrual  jjeriod,  and  in  cases  in  which  there  is  the  slightest  sus- 
picion of  pregnancy.  The  vagina  and  the  sound  should  be  thoroughly  steril- 
ized, and  the  instrument,  properly  curved,  introduced  under  the  guidance  of 
the  eye,  the  position  of  the  uterus  ha^ng  been  previously  determined      The 
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interior  of  the  uterus  may  be  explored  also  with  the  finger,  after  the  cervix 
has  been  dilated,  or  a  portion  of  the  endometrium  may  be  removed  with  a 
curette  for  microscopic  examination. 

THE  VULVA. 

Any  or  all  parts  of  the  vulva  may  be  absent,  rudimentary,  or  hypertrophied. 
Enormous  hypertrophy  of  the  labia  minora  is  seen  in  the  Hottentot  ajtrcm. 
Rpis[>adias  and  hy|)ospadias  also  occur.  True  hernMphrodism  (|)resence  of 
both  ovaries  and  testicles)  does  not  occur,  but  pseudohcrmaphrodism,  in  which 
the  external  genitals  a.ssumc  the  characteristics  of  both  ^tus, '»  vsCT«Jcv'ro.'c& 
accn. 


^8  CEIOTAI.  OKGANS. 

The  vul\-a  is  subject  to  the  same  diseases  and  injuries  as  other  parts  oovcred 
by  skin  and  mucous  membrane,  and  only  a  few  of  these  need  spedal  descriptian. 

Vulvitis  is  usually  gonorrheal  in  origin ,  but  may  be  caused  by  irritaiing 
discharges,  undcanliness.  diabetic  urine,  parasites,  infectious  fevers,  traumat- 
ism, caustics,  pregnancy,  and  excessive  masturbation  or  coitus.  FoUittdar 
vulvitis  is  acne.  Cellulitis  of  the  vulva  is  called  phlegmonous  vuhitis. 
During  the  acute  exanthemata  or  other  debilitating  diseases  the  parts  may 
become  gangrenous  (gangrenous  itdvilis).  or  covered  with  a  false  membnutc 
(croupous  fM/fi/ij);  true  diphtheria  also  occurs.  The  symptoms  are  li.ica]i/ed 
pain  and  burning,  more  marked  on  walking  or  during  micturition.  The  parts 
axe  swollen,  reddened,  and  covered  with  a  mucopurulent  discharge.  The  treat- 
ment is  removal  of  the  cause,  and  cleanliness.  Rest  in  bed,  sitz  baths,  and 
local  applications  of  the  medicaments  recommended  for  injection  in 
gonorrhea  are  mdicated.  In  the  severer  forms  tonics  and  stimulants  are 
indicated,  while  cellulitis  will  call  for  incision,  and  gangrene  for  excision 
and  cauterization. 

Abscess  of  the  vtilvovaginal  or  Bartholin's  gland  is  caused  by  vulvitis, 
and  [ircscnts  the  usual  signs  of  an  abscess.  The  Ireatment  is  incision,  or 
excision  with  partial  closure  of  the  wound  and  drainage.  A  cyst  of  the  vulvo- 
vaginal gland  caused  by  occlusion  of  its  ducts  likewise  is  treated  by  excision . 

Pruritus  vulvae,  or  intense  itching  of  the  \-ulva,  is  a  symptom  rather  than  a 
disease,  and  may  be  caused  by  unclcanliness,  local  skin  diseases,  irritating 
discharges,  diabetic  urine,  parasites,  masturbation,  rectal  diseases,  digestive 
disorders,  gout  and  rheumatism,  pregnancy,  the  menopause,  diseases  of  the 
internal  generative  organs,  and  kraurosis  vulvae.  The  itching  is  worse  after 
exercise  and  at  night,  and  leads  to  excoriation  and  trophic  changes  in  the  skin; 
melancholia  sometimes  follows.  The  treatment  is  removal  of  the  cause, 
attention  to  the  general  health,  and  local  cleanliness.  The  itching  may  be 
^elic^'ed  by  lead-water  and  laudanum,  carbolic  solution  (5  per  cent.),  cocain 
(S  percent.),  or  by  painting  the  parts  with  silver  nitrate  (10  grains  to  the  ounce). 
Excision  of  the  affected  skin,  or  resection  of  the  ncrN'e*  supplying  it  with  sen- 
sation has  been  performed  in  inveterate  cases. 

Kraurosis  vulvae  is  an  atrophic  change  in  the  ^-ulvar  skin  leading  to  shrink- 
ing and  thickening  of  the  parts,  which  become  white  and  smooth.  The  cause 
is  unknown,  and  the  symptoms  are  usually  pruritus  and  sometimes  intense 
hy()eresthcsia.    The  treatment  is  that  of  pruritus. 

Urethral  caruncle  is  a  dark -red  tumor  growing  from  the  mucous  mem- 
brane in  or  near  the  urethral  meatus.  The  growth  is  a  papilloma,  angioma, 
or  adenoma,  and  is  exceedingly  sensitive,  causing  dysuria,  pain  on  walking 
or  intercourse,  and  marked  nervous  svfin^ma.    The  treatment  is  excision. 
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THE    VAGINA. 


The  vagina  may  be  double  owing  to  failure  of  union  of  the  lower  portions 
of  Miiller's  ducts,  lateral  if  one  of  the  ducts  fails  to  develop,  or  absent  or 
Tudimmlary,    in  whole  or  in  part. 

Atresia  of  the  va^na  (comptelc  closure)  occurs  at  the  hymen  (atresia 
hymmalis)  or  at  a  higher  level  (atresia  vaginalis).  It  may  be  congenital,  or 
be  caused  by  cicatricial  contraction  the  result  of  traumatism.  o[)eralions, 
caustics,  or  the  severer  forms  of  vaginitis.  The  symptoms  are  caused  by 
retention  of  menstrual  fluid.  .\t  the  time  of  the  periods  there  are  all  the 
sjTTiptoins  of  menstruation  except  the  appearance  of  blood.  The  vagina 
becomes  distended  (hemalocolpos).  and  after  a  time  the  uterus  (hematometra), 
and  then  the  tubes  (henwicsalpinx).  When  the  distention  becomes  extreme, 
the  blood  may  burst  through  any  portion  of  the  genital  tract,  or  through  the 
atresia,  an  accident  which  is  often  followed  by  infection  and  death. 

The  treatment  is  puncture  or  incision  of  the  obstruction,  in  order  to  allow 
(he  blood,  which  may  be  as  thick  as  tar,  to  escape  slowly.  The  opening  is 
then  enlarged,  the  cavity  thoroughly  irrigated  with  a  mild  antise|)lic  solution, 
and  the  opening  maintained  by  gauze,  or  a  rubber  or  glass  plug.  If  the  tubes 
are  distended,  they  are  probably  adherent,  hence  collapse  of  the  uterus  and 
vagina  often  results  in  their  rupture  and  peritonitis;  the  condition  of  the  tubes 
should  therefore  be  investigated  before  operating  on  the  atresia,  and  if  dis- 
tended, they  should  first  be  removed  by  abdominal  section.  In  absence  or 
obliteration  of  the  vagina  efforts  have  been  made  to  construct  a  canal  by  flaps 
from  the  labia,  by  skin  grafting,  and  by  the  substitution  of  a  portion  of  the 
rectum. 

Stenosis  of  the  vagina  (incomplete  closure)  results  from  the  same  causes  as 
atresia,  and  may  interfere  with  intercourse,  drainage  of  the  vagina,  and  labor. 
The  Ireatmmt  is  gradual  dilatation  with  bougies,  or  a  plastic  operation. 

Injuries  of  the  vag;ina  may  be  caused  in  a  great  variety  of  ways,  e.g.,  by 
coitus,  bullets,  falls  astride  some  sharp  object,  and  rough  instrumentation. 
They  arc  treated  on  general  surgical  principles.  If  the  peritoneal  cavity  has 
been  penetrated  by  some  pointed  object,  the  abdomen  should  be  opened  in 
order  to  search  for  wounds  of  the  intestines.  By  far  the  most  frequent  and 
important  injuries  arc  tho.se  occurring  during  labor. 

Laceration  of  the  perineum  i.s  usually  cau.scil  by  childbirth,  rarely  by 
external  injuries.  According  to  [xjsition  the  laceration  may  be  lateral,  the 
fibers  of  the  levator  ani,  on  one  or  both  sides,  being  torn;  median;  or  central, 
a  rare  form  in  which  the  child  is  born  through  a  f)crforation  of  the  ^)critk«;uwv, 
the  vulva  remaining  intact.     According  to  depwt  \X«.  \aL<;tv».>ivoi^  'wa-^  ^^*- 


GENITAL   OROASS. 

iticomplttr  or  compUk,  the  latter  passing  through  the  sphincter  ani.     Pfrin 
rdaxation  is  a  term  used  for  those  cases  in  which  there  has  been  a  submucous 
tear  of  the  levator  ani  fibers. 

The  sjnnptoms  are  a  feeling  of  insecurity  in  the  j)arts,  dragging  pain,  and 
reflex  nervous  disorders.  Incomplete  median  tears  may  give  no  symptoms. 
When  the  levator  ani  is  torn,  the  anus  falls  backwards,  the  rectiun  bul) 
forward  as  a  tumor  (rectocelt — Fig.  447).  causing  constipation,  and  the  strcl 
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ing  of  the  posterior  wall  leads  to  retroversion  and  prolapse  of  the  uterus. 
These  conditions  cause  congestion,  and  hence  hemorrhoids  and  endometritis. 
The  anterior  vaginal  wall  also  may  probf)8c  from  lack  of  support  of  the 
posterior  wall,  causing  a  bulging  downwards  and  outwards  of  the  bladder 
(cyalocde),  ajcondition  which  may  exist  likewise  without  laceration  of  the 
perineum,  owing  to  the  submucous  stripping  of  the  anterior  vaginal  wall  from 
Ihc  underlying  j)arts  during  labor.     A  cystocele  causes  <l«uria.  and  sometimes 
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cystitis  from  the  decomposition  of  residual  urine.  A  complete  tear  causes 
Incontinence  of  feces  and  gas.  The  gaping  of  the  vaginal  orifice,  the  back- 
word  displacement  of  the  anus,  and  the  rectocele  or  cystocele  are  readily  de- 
tected by  inspection,  especially  when  the  patient  strains.  By  palpation  with 
a  finger  in  the  vagina  and  the  thumb  externally  or  in  the  rectum,  the  gap  in 
the  muscles  may  be  felt. 

The  treatment  should  be  immediate  repair  after  labor  [pmneorrhaphy, 
or  pustrrioT  colporrltaphy),  the  divided  structures  being  approximated  with 
silk  or  twenty-day  catgut.  Non-chromicized  catgut  is  absorbed  very  rapidly 
in  these  cases  and  should  not  be  employed.  .\  secimdtiry  operation  is  one 
in  which  the  laceration  is  repaired  after  the  completion  of  cicatrization. 

Lateral  tears  are  best  repaired  by  the  Emmet  operation.  With  the  patient 
in  the  lithotomy  position,  guide  sutures  or  tenacula  are  passed  through  the 
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apex  of  the  rectocele,  and  through  each  labium  majus  at  the  lowest  camuculx 
myrtiformes.  By  drawing  on  the  lateral  suture  and  pulling  the  central  suture 
downward  and  to  the  opposite  side,  the  lateral  sulcus  appears  as  a  triangle 
with  the  apex  up  in  the  vagina.  This  triangle  is  denuded  of  mucous  membrane 
by  cutting  off  long  strips  by  means  of  forceps  and  scissors,  or  by  dissecting  the 
mucous  membrane  off  in  one  piece.  The  triangle  on  the  opix)sile  side  Is 
treated  in  the  same  manner,  and  the  denudation  completed  by  removing  the 
mucous  membrane  between  the  bases  of  the  triangles  and  below  the  central 
suture  (Fig.  448).  Each  lateral  triangle  is  closed  by  interrupted  sutures  of 
chromicized  catgut  or  silkworm  gut,  the  latter  being  sholtei).  The  needle, 
which  should  be  cur\-ed,  Is  entered  near  the  margin  of  the  wound  on  the  outer 
side,  fMLssed  deeply  to  catch  the  fibers  of  the  levator  ani,  and  brought  out  at 
the  bottom  of  the  sulcus,  at  a  point  nearer  tVve  opeTaXof,"\\.'v5><v\crktt\v\'iR.xv.'A'!iX 
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the  bottom  of  the  sulcus,  and  passed  upwards  and  backwards  in  the  rectoorlf . 
to  cmcrp'  opposite  the  point  of  the  original  insertion.  The  op]x>site  triangle 
is  treated  in  the  same  manner,  which  leaves  a  small  raw  area  extem&Ur  to  be 
dosed.  (Fi^-  449)  The  upper  or  "crown  stitch"  passes  through  the  skin 
of  the  fK-rineum  below  the  lateral  guide  suture,  then  through  the  rectocelc  be- 
low the  central  guide  suture,  and  finally  through  the  tissues  below  iheoppoiite 
guide  stitch.  As  many  sutures  as  may  be  necessary  are  inserted  below  thb. 
If  silkworm  gut  is  used,  the  stitches  should  be  removed  on  the  tenth  day.  The 
external  genitals  are  irrigated  with  weak  bichlorid  of  mercury  solution  after 
each  urination.     Internal  douches  are  not  needed  unless  there  be  infection. 

Hegar's  operation  is  indicated  in  median  tears.  Lateral  guide  sutures 
are  placed  as  in  the  Kmmet  operation,  and  a  central  guide  suture  is  inserted 
in  the  middle  line  of  the  posterior  vaginal  wall  as  high  as  may  be  necesstry. 
The  triangle  thus  .lutlincd  is  denuded,  and  the  raw  surface  closed  by  inter- 
rupted sutures  passing  beneath  the  entire  denuded  area,  care  being  laken^ 
catch  the  transverse  perineal  muscle. 

In  the  Operation  for  complete  laceration  the  n-ctovaginal  sejitum 
split  laterally,  thus  separating  the  vagina  from  the  rectum  for  a  short  disUiii  c 
and  thoroughly  exposing  the  ends  of  the  sphincter  ani.  The  wound  in  the 
rectum  is  then  dosed  by  two  layers  of  chromicizcd  catgut  sutures,  one  for  the 
mucous  membrane  and  a  second  for  the  outer  coats.  The  sphincter  ani  is 
approximated  by  two  or  three  additional  catgut  sutures.  The  opcratina  is 
tJicn  completed  as  the  Emmet  or  Hegar,  the  lowest  external  suture  bctn|> 
passed  through  the  sphincter  ani. 

Anterior  colporrbaphy,  or  the  operation  for  cystocele,  consists  in  mno«- 
ing  an  elliptical  piece  of  mucous  membrane  from  the  anterior  >-aginiil  tntll, 
extending  fmm  just  behind  the  urinary  meatus  almost  to  the  cervix,  the  «ridlb 
depending  upon  the  degree  of  relaxation.  The  cer\'ix  is  puUed  down  with  a 
tenaculum  and  the  mucous  membrane  removed  with  scissors  and  forcc|». 
The  wound  is  then  closed  by  two  or  three  layers  of  continuous  catgut  sutunsL 

Fistnlee  arc  usually  caused  by  sloughing  following  a  long  labor,  but  arr 
occasionally  due  to  other  injuries,  and  sometimes  to  disease,  such  as  si^ilis. 
tuberculosis,  or  cancer.  The  latter  arc  not  suitable  for  plastic  opcratkwu. 
Urinary  fistulce  may  be  urethroi'agituil,  vesicoi'agitMl  (the  most  commcB). 
vesicoulerinf,    utfteroi'dgiful,    or    urrlernutfritie.    The   most   cii  Tec*] 

fistula  is  the  recUi'iiginal,  but  occasionally,  as  a  result  of  a  vai;i  « 

or  injury,  the  vagina  communicates  with  the  small  bowel.  The.--. 
cause  an  involuntary  escape  of  urine,  fea-s.  or  gas  from  the  vsgin-i  ■■• 
quant  /rritation  of  the  parts.    The  d\a.v5\osis  is  made  by  \iasi>u  at 

finger  through  the  fistula,  or,  vi\\ei\  v\\«  otv^cc  xa  vtrj  sRa^,\i-<  \JvsE«ijow^v 
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colored  fluid  into  the  bladder  or  rectum  and  watching  for  its  escape  through 
the  fistula. 

The  treatment  of  vtncovaginal  fistula  consists  in  paring  the  edges  of  the 
orifice,  and  closing  it  with  silkworm  gut  sutures,  which  penclrate  to,  but  not 
through,  the  bladder  mucous  membrane.  The  patient  is  usually  placed  in 
the  Sims'  position  during  the  operation,  and  a  retention  catheter  remains  in 
the  bladder  after  operation.  The  sutures  arc  removed  in  ten  days.  In  some 
cases  it  may  be  necessary  to  separate  the  bladder  from  the  vagina  for  some 
distance,  and  suture  eadi  cavity  separately.  In  the  worst  cases  which  cannot 
be  remedied  by  other  means,  the  vagina  may  be  closed  below  the  opening 
(colpodeisis),  thus  converting  the  bladder  and  vagina  into  one  cavity.  Ure- 
Ihrm'aginal  and  recUn'aginal  fistula  arc  treated  in  a  similar  manner.  A  rec- 
tovaginal fistula  close  to  the  vulva  may  be  incised  like  a  fistula  in  ano,  and  then 
treated  like  a  complete  laceration  of  the  perineum.  A  vesk-oukrine  fistula 
n»ay  be  reached  by  dilating  or  splitting  the  cervix.  Probably  the  best  operation 
is  to  make  an  incision  in  front  of  the  cervix,  separate  the  bladder,  and  close 
the  opening  in  it  by  catgut  sutures.  Ure.kral  fisliJa  may  be  treated  by  estab- 
lishing a  vesicovaginal  fistula  alongside  the  op>ening  in  the  ureter,  and  later 
closing  the  vesicovaginal  fistula,  which  now  includes  the  ureteral  opening, 
by  denuding  the  vaginal  mucous  membrane  about  the  orifice  of  the  fistula, 
and  subsequently  suturing  the  raw  surfaces.  The  ureter  may  be  dissected 
fn.>m  its  bed,  either  through  the  vagina  or  abdomen,  and  anastomosed  with 
the  bladder.  Anastomosis  with  the  bowel  is  not  advisable.  When  all  other 
plans  have  failed  or  cannot  be  used,  and  the  opposite  kidney  is  healthy,  the 
ureter  may  be  tie<J.  When  the  kidney  of  the  aUccted  side  is  extensively  dam- 
aged from  an  ascending  infection,  it  may  be  removed. 

Vaginitis  is  usually  caused  by  gonorrhea,  but  may  be  due  to  foreign  bodies, 
or  other  conditions  mentioned  under  vuK-itis.  In  old  age  the  epithelium  is 
prone  to  desquamate,  leaving  ulcers  (senile  or  ukcrative  vaginitis),  which  may 
result  in  stenosis  or  atresia.  .\s  in  vulvitis,  gangrenous  and  croujxius  inflam- 
mation may  occur,  but  cellulitis  {paracolpitis)  is  rare.  The  symptoms  of 
the  acule  form  are  pain  and  heat  in  the  vagina  and  pelvis,  vesical  and  rectal 
irritability,  a  mucopurulent  discharge,  and  reddening  of  the  mucous  mem- 
brane, which  Ls  frequently  studded  with  enlarged  papilUc.  Chronic  vaginitis 
may  have  nothing  but  a  leukorrhea  to  indicate  its  existence.  Gonorrheal 
vaginitis  can  be  diagnosticated  with  certainty  only  by  finding  the  gonococci, 
although  its  symptoms  are  often  very  acute,  and  it  is  more  apt  to  be  associated 
with  vulvitis,  urethritis,  and  infection  of  the  vulvovaginal  glands.  Extension 
to  the  uterus,  tubes,  ovaries.  an<l  [HTitoncum  also  is  common. 

The  treatment  of  acute  vaginitis  is  rest  \n  bcA  mvA  \fe«i  ^}swEri5k'W«as>'Ms». 
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advised  in  the  treatment  of  gonorrhea.  Douches  of  bidilorid  of  mercu^ 
(i  to  5,000)  or  permanganate  of  potassium  (i  to  10,000)  may  Ixr  given  sever*! 
times  a  day,  while  applications  of  a  5  per  cent,  argyrol  solution  may  be  madr 
through  a  speculum  once  daily,  and  the  vagina  lightly  packed  with  gau« 
between  treatments.  In  the  later  stages,  or  in  chronic  cases,  the  va^al 
mucous  membrane  may  be  painted  with  silver  nitrate  (gr.  30  to  the  ounoci 
several  times  a  week,  and  an  astringent  douche  of  zinc  sulphate  and  powdered 
alum  (each  half  an  ounce  to  a  quart  of  water)  may  be  ordered.  Ulcerations 
are  treated  by  the  application  of  silver  nitrate. 

Vaginismtis  is  a  sjasmodic  contraction  of  the  perivaginal  muscles,  prevent- 
ing coitus  and  associated  with  excessive  hyperesthesia  of  the  structures  about 
the  vulva.  It  may  be  caused  by  a  urethral  caruncle  or  other  local  disease, 
and  is  most  common  in  the  neurasthenic. 

The  treatment  is  the  correction  of  any  local  disease,  and  gradual  dilatation 
by  means  of  bougies,  or  forcible  dilatation  under  a  general  anesthetic.  Ln'ct- 
erate  cases  have  been  treated  by  excising  the  hymen ,  or  by  incising  the  peri- 
neum in  a  longitudinal  direction  and  closing  the  wound  transversely. 


THE  UTERUS. 


Malformations  of  the  Uterus. — The  uterus  may  be  absent  or  rudimrntory. 
in  (he  latter  case  e.\isling  as  a  ihin  band  of  muscle  and  connective  tissue. 

Congenital  atrophy  of  the  uterus  is  a  condition  in  which  the  uterus  is 
excei'dingly  small,  the  size  of  the  cer\'ix  being  proportionate  to  that  of  the  body. 
An  infantile  uterus  is  one  in  which  the  uterus  is  small,  but  the  cervi.x  is  two 
or  three  times  longer  than  the  body,  a  condition  which  is  normally  present 
at  birth. 

The  remaining  malformations  of  the  uterus  are  due  to  non-union  or  imper- 
fect fusion  of  the  ducts  of  MQller.  Uterus  septus  Ls  one  in  which  the  uterus 
is  divided  longitudinally  by  an  antero-posterior  septum.  Uterus  bicomis  is 
one  in  which  the  uterus  is  divided  into  two  horns  by  an  antero-posterior  groove 
across  the  fundus.  When  this  ck-ft  extends  to  the  vagina  there  are  two  uteri, 
each  with  a  tube  and  ovary  (uterus  didelphys).  When  one  of  the  ainals  ol 
MQller  develops  and  the  other  remains  rudimentar)',  the  uterus  is  deflected  to 
one  side  (uterus  unicomis'l.  In  the  uterus  bipartitus  both  horns  are  rudi- 
mentary, but  may  l>c  hollow  and  connected  with  the  vagina  and  with  each 
other  by  the  cer>'ix.  Some  of  these  malformations  cause  sterility,  others  mis- 
carriages or  great  difhculty  in  labor.  \VTicn  the  uterus  is  so  poorly  developed 
that  menstruation  amounts  lo  agony,  the  ovaries  may  be  a-moved.  When  the 
uterus  is  divided  by  a  septum,  such  may  be  crushed  with  forcejis,  which  art 
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left  in  place  until  they  come  away  of  themselves.  When  conception  takes 
place  in  a  rudimentarj-  horn,  the  condition  resembles  ectopic  pregnancy,  in 
that  the  walls  may  break  and  a  fatal  hemorrhage  occur;  in  such  a  case  the 
rudimentary  horn  should  be  removed.  The  uterus  didelphys  has  been  mis- 
taken for  pus  tubes  and  one  of  the  organs  removed  before  the  mistake  was 
discovered;  excision  is  the  proper  procedure  if  there  is  a  unilateral  hcmat- 
omelra  or  pyometra. 

Atresia  of  the  cervix  (complete  closure)  may  be  congenital,  or  it  may  be 
acquired  as  the  result  of  cicatrization  following  the  application  of  caustics, 
injuries  of  childbirth,  or  a  badly  performed  trachelorrhaphy.  There  is  reten- 
tion of  menstrual  blood  (lunuitomelra),  mucus  {hydrometra).  pus  (pyometra), 
or,  in  cases  infected  by  saprophytes  or  the  gas  bacillus,  gas  {physomelra). 
There  is  amenorrhea  with  the  subjective  symptoms  of  menstruation  at  the 
regular  periods.  The  uterus  is  enlarged,  cystic,  in  fluid  accumulations,  and 
tympanitic  or  crepitating  if  there  is  a  collection  of  gas.  The  treatment  is 
puncture  or  incision  of  the  cervix,  irrigation  of  the  uterine  cavity  with  salt 


solution,  and  the  subsequent  passage  of  bougies  to  maintain  the  patency  of 
the  Canal.  The  condition  of  the  tubes  should  be  ascertained  before  operation, 
and  if  Ihcy  also  are  distended,  they  should  be  removed  by  abdominal  section 
before  emptying  ihr  uterus,  as  .such  is  apt  to  rupture  them  and  cause  perit- 
onitis. 

Stenosis  of  the  cervix  (partial  closure)  may  be  due  to  the  same  causes  as 
atresia.  In  the  congenital  form  the  cervix  is  conical  and  the  uterus  small  and 
anteflexed.  The  symptoms  are  dysmenorrhea  and  sterility,  the  latter  usually 
being  caused  by  an  endocervicilis.  The  treatment  is  dilatation  of  the  cervical 
canal  by  a  glove-stretcher  dilator  (Fig.  450),  and  the  subsequent  passage  of 
bougies  at  regular  intervals.  The  operation  is  performed  by  seizing  the  anterior 
lip  of  the  cen'ix  with  a  double  tenaculum,  and  gently  passing  into  the  uterus 
a  small  dilator,  the  blades  of  which  arc  separated  laterally,  and  then  in  other 
directions,  so  as  not  to  tear  the  cervix.  A  larger  and  more  powerful  dilator 
may  then  be  used  if  needed.    Dilatation  hy  mea.T\s  o\  \wv\aV«>VO'Vv'gi,V»-^^''>''*-"^^^> 
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tupelo,  corn  stalk,  etc.)  which  c.\f>and  by  absorbing  tnobture  after  their  intro- 
duction into  the  cer\'ix,  is  slow,  painful,  and  dangerous  because  they  are 
difficult  to  render  and  keep  sterile.  Dilatation  may  be  effected  also  by  repeated 
packin)^  with  gauze,  or  by  the  Barnes'  bag;  the  latter  consists  of  india  rubber 
and  is  introduced  into  the  cerv-Lx  collapsed,  after  which  it  is  slowly  distended 
with  air  or  water.  In  rare  instances  it  may  be  necessary  to  incise  the  cenrix 
Hypertrophy  of  the  cervix  may  involve  the  supravaginal  or  infravagiiul 
portion;  the  former  is  associated  with  prolapse  of  the  uterus  and  inversjon 
of  the  vaginal  mucous  membrane,  the  latter  is  congenital  and  is  not 
associated  with  displacement  of  the  fundus  of  the  uterus  or  obliteration  of 
the  vaginal  fomices.  In  the  congenital  variety  the  os  is  small  and  the  cervix 
long  and  conical.  It  may  cause  leukorrhea,  sterility  and  dysmenorrhea,  and 
when  protruding  from  the  vulva,  it  may  become  ulcerated  and  interfere  with 
locomotion.     The  treatment  is  amputation  oj  lite  eennx.    The  anterior  and 
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posterior  lips  of  the  cervix  are  seized  with  double  tenacula,  the  ccn-ix  split 
transversely,  each  lip  amputated  by  a  wedge-shaped  incision,  and  the  wound 
closed  by  sutures  as  shown  in  Fig.  451.  Shroeilcr's  method,  which  b  indicated 
when  the  cerx'ical  mucous  membrane  is  badly  diseased,  is  shown  in  Fig.  452. 
The  ccn-ix  is  split  as  in  the  previous  operation,  and  each  flap  amputated  in 
a  manner  similar  to  removal  of  the  distal  phalanx  of  the  finger  when  a  long 
palmar  flap  is  used,     Chromicized  catgut  is  the  best  suture  material. 

Laceration  of  the  cervix  is  usually  the  result  of  chihlbirth,  but  occasion- 
ally follows  attempts  at  abortion  or  dilatation  of  the  cervix.  The  laceration 
may  be  partial  or  compleU,  the  latter  extending  through  the  whole  cervii. 
The  line  of  cleavage  is  apt  to  correspond  with  the  right  oblique  diameter  o( 
the  pelvis,  because  the  most  frequent  presentation  is  the  left  occipito-antcrior. 
The  laccmtion  may  be  unilateral,   bilatcrol,  «  sltUnlt,  \.e..  Vmlvwvv;  more  than 
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two  branches  radiating  from  the  cervical  canal.  Extensive  lacerations  may 
open  the  cellular  tissue  of  the  broad  ligaments  or  even  the  peritoneum, 
and  bo  followed  by  cellulitis  or  peritonitis.  Symptoms  may  be  absent,  par- 
ticubrly  in  unibteral  lacerations.  In  a  bilateral  laceration  the  lips  are 
separated,  exposing  the  cen'ical  mucous  membrane  {ectrnpiim  or  eversion), 
which  becomes  raw  and  inflamed  {erosion  oj  the  cen>ix),  and  frequently 
studded  with  small  retention  cysts,  owing  to  obstruction  of  the  mouths  of 
the  cer%ical  glands  icysls  or  ovtiies  oj  Naboth).  These  changes,  with  the 
irritation  of  the  cicatrices,  lead  to  subinvolution  and  chronic  inflammation  of 
the  uterus,  and  predispose  to  its  displacement,  sterility,  abortion,  and  epithe- 
lioma. The  most  prominent  symptoms  are  usually  a  feeling  of  weight  and 
discomfort  in  the  pelvis,  menorrhagia,  Icukorrhea,  suboccipital  headache, 
and  neurasthenia.  The  diagnosis  is  readily  made  by  palpation,  and  by  inspec- 
tion with  the  aid  of  a  sijcculum. 

Treatment  at  the  time  of  laceration  is  not  advisable  unless  there  is  e.xcessive 
hemorrhage,  when  the  laceration  sliould  be  closed  by  sutures,  .\ftcr  the 
puerperium  erosions  may  be  touched  cvcrj-  other  day  with  silver  nitrate  (grains 
20  to  the  ounce),  the  cysts  of  Naboth  punctured,  tampons  saturated  with 
boroglyccrid  inserted  into  the  vagina  every  other  day,  and  copious  douches  of 
hot  water  given  daily.     If  this  treatment  fails  to  relieve,  operation  is  indicated. 

Emmet's  trachelorrhaphy,  or  suture  of  the  laceration,  is  performed  as  follows: 
The  ccni;(  is  exix>sed  by  retracting  the  perineum  with  a  speculum,  and  each 
lip  caught  with  a  double  tenaculum.  The  edges  of  the  laceration  are  denuded 
with  scissors  or  knife,  leaving  a  strip  of  mucous  membrane  in  the  center  for 
the  cervical  canal,  all  the  scar  tissue  excised,  and  sutures  of  chromic  catgut 
inserted  and  tied.  It  is  usually  advisable  to  precede  this  operation  by 
curetting  the  uterus.  In  stellate  tears  with  much  scar  formation  and  hyper- 
trophy of  the  cervix,  amputation  is  generally  the  better  ojieration. 

Endometritis,  or  inflammation  of  the  mucous  membrane  lining  the  uterus, 
may  be  acute  or  chronic. 

Acute  endometritis  involves  both  the  cervical  and  corporeal  endometrium 
and  cxtc-nd.s  to  tlie  underlying  tissues.  It  is  usually  caused  by  infection 
following  bbor  or  abortion,  by  gonorrhea,  or  by  the  use  of  infected  instruments, 
but  it  may  be  due  also  to  acute  infectious  fevers,  and  exposure  to  cold  during 
menstruation.  The  mucous  membrane  is  swollen,  softened,  and  intensely 
hyfx-rcmic.  There  may  be  extravasations  of  blood  into  the  uterine  walls  and 
the  formation  of  absa-sscs.  The  symptoms  in  mild  cases  are  a  muco- 
purulent discharge,  often  bloodstained,  pain  in  the  back  and  pelvis,  irrita- 
bility of  the  bladder,  and  a  little  fever.  The  uterus  is  slightly  enlar(jed  a.nd 
tcJidcr,  the  ccnix  so/tencd.  and  the  os  lcei\uct\\\N  vixtoxMvOiktiXNy^  ^^■ji.x^a.'^ 
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erosion.  In  the  severer  forms  the  discharge  is  very  foul,  the  tenderness  more 
raariied,  and  the  general  symptoms  those  of  sapremia  or  septicemia.  The 
infection  often  spreads  to  the  Fallopian  tubes  and  peritoneum ;  in  other 
instances  it  involves  the  body  of  the  uterus,  or  causes  a  phlebitis  of  the  peU-ic 
or  other  veins;  and  finally  it  may  spread  through  the  lymphatics  and  cau» 
a  pelvic  cellulitis. 

The  treatment  is  rest  in  bed.  liquid  diet,  saline  laixatives,  hot  vaginal  douches 
of  bichlorid  (i  to  5.000)  twice  daily,  and  an  ice  cap  to  the  bypogastrium. 
In  the  more  severe  forms  the  uterine  cavity  itself  may  be  irrigated  with  a 
solution  of  bichlorid  (i  to  10.000)  or  normal  salt  solution.  When  occurring 
after  labor  or  abortion,  the  uterine  cavity  should  be  explored  with  the  finger 
and  any  decomposing  secundines  or  blood  clot  removed.  Septicemia  will 
require  appropriate  general  treatment.  In  the  worst  cases,  particularly  if 
abscesses  form  in  the  uterine  wall,  hysterectomy  may  be  indicated. 

Chronic  endometritis  may  involve  the  entire  endometrium,  but  is  often 
localized  to  the  cervical  or  corporeal  portions. 

Chronic  cervical  endometritis  or  catarrh  (endocervicilis)  may  be  due  to 
any  of  the  conditions  producing  a  vaginitis  or  endometritis,  the  inflammation 
spreading  to  the  cervix  from  these  regions.  Lacerations  and  gonorrhea  are 
the  most  frequent  causes.  It  may  be  due  also  to  stenosis  of  the  cervix.  The 
entire  cervix,  including  the  epithelium,  the  glands,  and  the  connective  tissue, 
is  involved.  The  cylindrical  epithelium  lining  the  cervix  spreads  out  over 
the  vaginal  portion,  giving  it  a  raw  appearance,  which  is  called  an  erosion,  and 
sometimes  erroneously  an  ulceration.  True  ulceration  oj  tht  ctrvix  is  seen 
in  chancre,  chancroid,  tuberculosis,  neoplasms,  prolapse  of  the  uterus,  and 
after  traumatism.  In  endocervicitis  the  mucous  membrane  is  often  thrown 
into  transverse  folds,  and  the  blood  vessels  may  be  so  dilated  as  to  resemble 
hemorrhoids.  The  enlarged  glands  arc  often  constricted  by  the  increased 
amount  of  connective  tissue,  thus  forming  retention  c)-sls  (ovules  of  Naboth). 
The  symptoms  are  pain  in  the  back,  irregular  menstruation,  and  leukorrhca. 
The  discharge  from  the  cervix  is  thick  and  viscid,  and  this  is  often  sufficient 
to  prevent  conception.  The  cen-ix  is  usually  enlarged  and  tender.  The 
changes  described  above  may  be  made  out  by  palpation  and  by  the  use  of 
the  speculum. 

The  treatment  is  attention  to  the  general  health,  and  the  use  of  hot  vaginal 
douches  containing  sulphate  of  zinc  (one  dram  to  the  pint)  or  corrosive  subli- 
mate (i  to  5.000).  If  stenoscd,  the  cervix  should  be  dilated;  if  lacerated, 
it  should  be  sutured.  Cysts  should  be  punctured,  and  the  cen'ix  may  be 
scarified  if  there  is  much  congestion.  In  some  cases  it  may  be  necessary 
to  apply  tincture  of  iodin,  ichihyol  (25  \itx  cent,  in  lanolin),  or  silver  nitrate 
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(gr.  30  to  the  ounce)  to  the  cervical  canal,  following  the  application  by  a 
gl)'cerin  tampon.  Displacement  of  the  uterus  or  other  complication  should 
of  course  be  corrected.  In  inveterate  cases  the  uterus  should  be  curetted 
and  packed  with  gauze,  or  Schrocder's  operation  (p.  666)  performed. 

Chronic  corporeal  endometritis  may  follow  the  acute  form,  but  is  more 
often  chronic  from  the  beginning;  in  the  latter  instance  it  is  due  to  the  extension 
of  an  endocer\'icitis  or  vaginitis,  or  to  any  condition  which  induces  congestion, 
e.g..  excessive  coitus,  displacements  of  the  uterus,  pelvic  tumors,  and  in  fact 
almost  any  pelvic  disease,  as  well  as  tight  lacing,  and  chronic  disease  of  the 
heart,  lungs,  or  liver.  In  many  of  these  cases  no  bacteria  can  be  recovered 
from  the  endometrium.  According  to  the  tissue  more  involved  the  inflam- 
mation is  designated  glandular  or  inUrrstUial.  When  the  changes  are  equally 
distributed,  the  mucous  membrane  is  thick,  soft,  and  smooth;  when  some 
portions  arc  more  involved  than  others,  the  surface  presents  vascular  or  gland- 
ular vegetations  {villous  or  fungous  endometritis).  As  in  the  cervix,  the  orifices 
of  the  glands  may  be  occluded  and  q'sts  formed.  In  exjoliative  eniiomelrilis, 
or  membranous  dysmenorrhea,  at  each  menstruation  the  epithelium  is  thrown 


I'ic.  453. — Sims'  sharp  curette. 
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off  in  shreds,  or  in  one  whole  piece  as  a  cast  of  the  uterus.  The  symptoms 
arc  pain  in  the  [iclvis  and  back,  mucopurulent  leukorrhea,  menorrhagia  or 
metrorrhagia,  dysmenorrhea,  reflex  ner\'t>us  disturbances,  and  often  .sterility 
or  abortions.  The  uterus  is  usually  enlarged  and  slightly  tender.  When 
the  disease  occurs  after  the  menopause  (senile  endometritis),  the  discharge 
may  be  retained,  giving  rise  to  an  offensive  odor  which  suggests  malignant 
disease,  a  suspicion  which  may  be  dispelled  by  a  microscopic  examination 
of  the  tissue  removed  by  the  curette.  As  in  acute  endometritis,  the  inflam- 
mation may  spread  to  the  extrauterine  structures. 

The  treatment,  in  the  absence  of  acute  inflammation  in  the  periuterine 
structures,  is  curettage.  With  the  patient  in  the  lithotomy  position,  the  anterior 
lip  of  the  cervix  is  grasped  with  tenaculum  forccjis,  and  the  canal  dilated  with 
the  glove-stretcher  dilator.  The  curette  (Fig.  453)  is  then  introduced  and 
the  walls  of  the  cavity  systematically  gone  over  several  times,  a  grating  sensa- 
tion being  im|)arte(l  to  the  hand  when  the  mucous  membrane  has  been  removed. 
For  curettage  of  the  fundus  and  comua  the  Martin  curette  (Fig.  454)  should 
be  employed.  The  uterine  cavity  is  irrigated  with  bichlorid  of  mercury  solution 
(1  to  10.000)  and  the  vagina  filled  with  sterile  ^uza.    'XVe.xAenas.^w^iSi.'^'*- 
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br  packed  unless  there  is  free  bleeding,  aa  the  i^ittc  phig  inteifeTes  with 
drainkfUL-.  AU  gauze  should  be  removed  at  the  cimI  o(  twtaty-foar  bouis.  and 
a  daily  vaginal  duuchc  of  bichUirid  of  tnerctny  (i  to  10.000)  prea  tbeieafler. 
The  rlangcrs  of  the  operation  are  perforatioo  of  the  uterus,  inflafflmatiaa  of 
the  adnexa,  and  peritonitis.  The  patient  should  remain  in  bed  one  week. 
The  cause  of  the  endometritis,  e.g.,  lacerations,  displacenients.  etc.,  shoold.  If 
poMible,  be  removed  at  the  time  of  the  curettage.  Strychnin  and  ergot  may 
))e  given  with  advantage  after  operation,  in  order  to  encourage  oontiadioa  of 
the  uterus. 

Acute  metritis,  or  inflammation  of  the  uterine  muscle,  is  due  to  the  same 
rausrs  as  acute  endometritis,  with  which  it  is  alwa\-s  associated,  and  from 
which  it  cannot  be  differentiated  clinically.  The  symptoms  and  treatment 
are,  therefore,  those  of  endometritis. 

Chrooic  metritis,  chronic  parenchymatous  inflammation  0}  the  uttrus. 
diffuse  intenlili/il  mrlritis,  or  subinvolution,  as  it  is  called  when  following  labor, 
may  be  due  to  (a.)  causes  which  interfere  with  normal  involution  of  the  puer- 
[x.'nil  uterus,  e.g.,  retained  sccundincs,  cervical  laceration,  acute  endometritis, 
pelvic  inflammation,  rising  too  soon  after  confinement,  nonlactation,  and  re- 
peated miscarriapps;  and  to  (b)  causes  which  produce  repeated  or  protracteil 


^ 
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congcutions,  such  as  chronic  endometritis,  uterine  displacements,  pelvic  tumors, 
excessive  coitus  or  masturbation,  tight  ladng,  and  chronic  disease  of  the  heart, 
lungs,  or  liver.  At  first  the  uterus  is  large,  soft,  tender,  and  hyperemic,  later 
the  connective  tissue  gradually  increases  in  amount  and  compresses  the  blood 
vessels,  rendering  the  organ  hard  and  anemic.  The  symptoms  arc  those  of 
the  complicating  chninic  endometritis,  with  a  feeling  of  weight  in  the  pelvis, 
chronic  invalidism,  and  neurastiicnia.  The  increase  in  the  size,  weight,  and 
firmness  of  the  uterus  is  readily  delected  by  bimanual  examination.  The 
cervical  canal  is  dilated  and  the  uterine  cavity  uniformly  enlarged.  The 
complications  arc  dispi.ircment  of  the  uterus,  chronic  endometritis,  and  ex- 
tension of  the  inllanimation  to  the  appendages  and  the  peritoneum. 

The  treatment  is  removal  of  the  cause  (displacements,  lacerations,  timiors. 
etc.),  curettage  for  the  chronic  endometritis,  ix)piotis  hot  vaginal  douches, 
glycerin  tamjions.  the  inlt-mnl  administration  of  ergot  and  strychnin,  and  the 
general  treatment  for  neurasthenia.  The  cervix  may  be  scurilicd,  or  painted 
with  iodin,  or,  if  it  is  niu(  h  enlarged,  it  may  be  amputated. 


DISPLACEMENTS   OF  THE   UTERUS. 


Atrophy  of  the  uterus  is  normal  after  the  menopause.  It  may  follow  des- 
truction or  removal  of  the  ovaries,  exhausting  general  diseases,  and  certain 
nervous  affections.  When  following  labor,  it  is  called  suptrinvolution.  The 
symptoms  are  amenorrhea,  sterility,  and  reflex  nervous  disorders.  The 
treatment  is  unsatisfactory.  Attention  to  the  general  health  and  electricity 
locally  may  be  useful. 

Displacements  of  the  uterus  are  pathological  when  they  are  more  or  less 
permanent  and  interfere  with  the  normal  mobility  of  the  organ.  The  uterus 
may  be  displaced  upwards  {ascent)  or  downwards  (prolapsus);  it  may  be 
tilted  (version)  or  bent  (flexion)  forwards  (anteversion  or  anteflejcion),  back- 
wards (relrai'ersum  or  retroflexion),  or  laterally  (lateroversion  or  lateroflexion); 
it  may  be  turned  inside  out  (inversiott);  and  the  body  may  be  twisted  on  the 
cer\'ix  (torsion  oj  the  uterus).    Dislocation  oj  the  uterus  is  a  displacement  of  the 


Kic.  4S5.— Antevcr»ion  of    uterus. 
(Monuomcry.  I 


Kic.  450.— Acute  anteflexion. 
(Monlffomery.f 
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whole  organ,  with  lilUe  or  no  change  in  its  axis;  it  may  be  forwards  (ante- 
poiitum),  backwards  (retro position),  or  lateral  ilatero position).  Ascent,  later- 
oversion, lateroflexion,  torsion,  and  dislocation  of  the  uterus  are  due  to  exudates 
or  neoplasms  which  push  the  uterus,  or  to  adhesions  which  pull  the  utreus. 
into  its  abnormal  position;  the  treatment  is  that  of  the  causative  lesion. 

Anteversion  (Fig.  455)  may  be  caused  by  any  condition  which  increases 
I  he  weight  of  the  uterus  (e.g.,  metritis  and  tumors),  and  by  adhesions  which 
draw  the  fundus  forward  or  the  cervix  backward.  The  symptoms  are  those 
of  the  causative  lesion,  with  those  of  pressure  nn  the  bladder,  i.e.,  frequent 
micturition  and  hyjjogastric  pain.  The  treatment  is  directed  to  llie  condition 
producing  the  displacement. 

Anteflexion  (Fig,  456)  is  an  exaggeration  of  the  normal  forward-bend  in 
the  titerus,  with  rigidity  at  the  point  of  fleJuoix,    U  vtva,'^  \it  cc(cv^5v*^.«t.'^B«. 
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result  of  metritis,  inflammation  of  the  uterosacral  ligaments  which  draws 
the  upjier  part  of  the  cervix  upwards  and  backwards,  irregular  involution 
after  labor,  or  tumors  of  the  fundus.  In  some  cases  the  uterus  falls  back- 
wards  {relmiernon  with  anUfcxion).  The  symptoms  are  dj-smenorrhea, 
sterility,  frequent  mirturition,  leukorrhea,  and  the  symptoms  of  any  accom- 
panying inflammation.  The  cervix  is  often  conical,  w^ith  a  small  os.  and  lies 
in  the  axis  of  the  vagina,  while  the  fundus  may  be  felt  anteriorly.  The  con- 
dition is  dlfl'crcntiatcd  from  tumors  and  exudates  in  front  of  the  uterus,  by 
definitely  locating  the  fundus  by  bimanual  or  rectal  examination.  The  sound 
should  rarely  be  employed  to  determine  the  direction  of  the  canal  and  the 
position  of  the  fundus. 

The  treatment  is  dilatation  of  the  cervix,  curettage  of  the  uterus,  and  the 
maintenance  of  dilatation  by  the  passage  of  graduated  sounds  weekly  for  t 

month  or  more.  Stem-pessaries  and  tents  are 
dangerous.  Any  extrauterine  inflammation 
should  of  oiurse  receive  appropriate  treatment. 
Dudley  splits  the  posterior  lip  of  the  cer\'Lx  and 
removes  a  wedge-shaped  piece  from  each  margin 
of  the  incision,  subsequently  uniting  the  dia- 
mond-shaped wound  with  transverse  suturts, 
thus  enlarging  the  os  fwsteriorly.  Noursr  splits 
the  cervix  laterally,  and  attevipts  to  straighten 
the  uterus  by  pulling  on  the  posterior  lip.  which 
is  then  sutured  in  its  new  position,  fathers 
have  divided  the  uterosacral  ligaments,  or  re 
moycd  a  wedge-shaped  portion  of  the  {lostcrior 
wall  of  the  uterus  opposite  the  flexion,  the  canal  being  straightened  by  suturing 
the  incision. 

Retroflexion  and  retroversion  arc  commonly  associated,  constituting  the 
condition  called  retrairrno-flfxio  (Fig.  457).  As  a  rule  the  uterus  first  rrtrii- 
vcrts,  and  is  later  Iwrnt  backwards  by  the  action  of  the  intraabdonvinal  pres- 
sure upon  the  anterior  face  of  the  fundus.  The  causes  are  subinvolution  and 
relaxation  of  the  ligaments  following  labor,  particularly  if  the  jaticnt  gets  up 
too  early;  violent  jars  or  severe  straining;  salpingitis,  the  tubes  falling  back- 
wards and  carrying  the  fundus  with  them;  pelvic  adhesions;  tumors  of  the 
uterus  or  tissues  in  front  of  it;  lacerations  of  the  perineum;  and  habitually 
allowing  the  bladder  to  become  overdistended.  Some  cases  are  said  to  be  con- 
genital, the  jjostcrior  wall  of  the  vagina  failing  to  elongiilc.  thus  pulling  the  uterus 
backward.  The  uterus  is  usually  enlarged  and  congested,  and  there  is  practi 
tally   always  a   complicating  endometritis.     Symptoms,  in   tlu'   absorni-  of 


Fig.  45?.— Rclrovcrsio-flexio. 

(MontKomery.) 
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complications,  are  often  absent.  In  a  typicail  case  there  is  pain  in  the  back, 
a  feeling  of  weight  in  the  pelvis,  Icukorrhea,  menorrhagia,  dysmenorrhea, 
frequent  micturition  from  pressure  of  the  cer\nx  on  the  bladder,  constipation 
and  hemorrhoids  from  pressure  on  the  rectum,  sterility  or  abortions,  and 
neurasthenia  or  hysteria.  On  examination  ihe  utcnis  is  found  low  in  the 
pelvis,  the  cervix  often  pointing  forward,  and  the  fundus  is  found  posteriorly. 
In  tumors  or  exudates  in  Douglas's  cul  de  sac,  and  in  feces  in  the  rectum, 
the  fundus  is  found  anteriorly,  a  fact  which  may,  if  necessar)-,  be  verified 
with  the  sound.  The  direction  of  Ihe  cervix  is  not  of  much  value  in  differ- 
ential diagnosis.  Feces  have  a  doughy  feel  and  can  be  identified  by  p)assing  a 
finger  into  the  rectum. 

The  treatment  varies  according  to  whether  the  retroversion  is  acute  or 
chronic,  and  according  lo  the  presence  or  absence  of  complications.  Acule 
retroversion,  i.e.,  occurring  after  labor,  miscarriage,  or  an  accident,  should 
be  treated  by  replacing  the  uterus,  and  the  assumption  of  the  knee  chest  posture 
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Fig.  458. — Cenupcctoral  position.    <  Montnonicry. t 


(Fig,  458)  for  five  minutes  night  and  morning.  When  involution  is  complete 
(six  weeks  after  labor),  a  pessary  may  be  inserted  and  worn  for  several  months. 
.Mxjut  one-third  of  the  cases  arc  thus  cured.  If  the  displacement  recurs  after 
the  removal  of  the  pessary,  the  jiaticnt  should  be  allowed  to  choose  between 
an  operation  and  the  permanent  use  of  a  pessary.  A  chronic  retroversion 
without  symptoms  or  complications  requires  no  treatment.  If  there  are 
symptoms,  the  patient  may  choose  between  operation  and  the  |jermanent 
use  of  a  pessary,  if  such  can  be  worn  with  comfort.  The  pessary  in  chronic 
cases  is  to  be  regarded  as  a  crutch,  as  it  b  very  rarely  curative.  Retroversion 
with  complications  (lacerations  of  the  cervix  or  perineum,  endometritis, 
salpingitis,  adhesions,  etc.)  requires  oixration  primarily  for  the  complications, 
the  uterus  being  brought  forward  and  held  in  place  by  some  o|XTitive  [)roce- 
durc  at  the  same  sitting. 

Reposition  of  a  retroverted  uterus  may  be  effected  by  placing  the  patient 
in  the  dorsal  (xisition,  and  pri-ssing  the  fundus  upyiwds  m\Xx  \:*q  Ssss."gLXi\s>. 
43 
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and  pulling  the  cervix  backwards,  and  not  by  supporting  the  fundus  of  the 
uterus.  It  is  contraindicated  in  the  presence  of  acute  inflammation,  and 
should  be  employed  only  after  the  uterus  has  been  rejilaced.  It  may  be 
impossible  to  retain  a  f)cssar)'  if  the  cervix  is  verv'  short  or  the  perineum  exten- 
sively torn;  in  the  latter  instance  the  difficulty  may  he  remedied  by  perineor- 
rhaphy, but  it  is  better  to  perform  an  operation  for  the  cure  of  the  retrodis- 
placeraent  at  the  same  sitting.  The  length  and  breadth  of  the  pessary  needed 
may  be  ascertained  by  passing  two  fingers  well  up  into  the  posterior  fornix 
and  separating  them.  The  shape  of  the  pessary-  may  be  modifie*!  after  oiling 
it  and  heating  it  over  a  lamp;  it  is  then  rendered  firm  by  plunging  it  into  cold 
water.  The  pessary  is  introduced  as  follows,  the  patient  being  in  the  dorsal 
or  the  Sims'  position:  It  is  held  by  its  smaller  end  and  the  broader  extremity 
passed  into  the  vagina  parallel  with  the  labia,  pressure  being  made  downwards 
against  the  perineum.  It  is  then  turned  transvcreely,  the  broader  extremity 
curving  upwards  and  the  narrow  end  downwards.  The  index  finger  of  the 
disengaged  hand  is  passed  beneath  the  pcssarj-  and  over  its  inner  end,  which 
is  thus  guided  upwards  and  backwards  behind  the  cervix.  The  lower  end 
of  the  pessary  should  reach  the  middle  of  the  urethra,  and  it  should  be  possible 
to  pass  the  finger-tip  between  the  pessary  and  vaginal  wall  at  all  points;  if 
the  pessary  is  too  large,  ulceration  may  follow.  The  patient  should  take  a 
daily  douche,  and  the  pessary  should  be  removed,  cleansed,  and  reinserted 
cvcr>'  month  or  two. 

Operations  for  retroversion  arc  ver)-  numerous  and  none  is  ideal.  Those 
which  are  most  frequently  emjiloyed  are  Alexander's  operation,  hysterof)cx)'. 
and  intraabdominal  shortening  bf  the  round  ligaments.  Alexander's  opera- 
tion consists  in  of)ening  each  inguinal  canal  as  in  a  hernia  of)eration,  and 
drawing  out  the  round  ligaments  until  the  fundus  reaches  the  anterior  abdom- 
inal wall,  the  peritoneum  being  stripped  from  the  ligament  as  it  is  pulled  out- 
wards. The  wounds  are  closed  as  in  the  Bassini  operation,  the  sutures  includ- 
ing the  round  ligament,  the  excess  of  which  is  cut  off.  The  operation  is  indi- 
cated in  cases  in  which  the  uterus  is  freely  movable,  and  in  which  there  arc  no 
intraabdominal  complications.  The  disadvantages  arc  its  limited  field,  the 
difliculty  sometimes  encountered  in  finding  the  ligaments,  the  occasional 
breaking  of  a  ligament,  and  the  possibility  of  hernia  from  the  pulling  out  of  a 
pouch  of  peritoneum,  an  accident  which  can  always  be  avoided. 

Hysteropexy,  hyslrronhaphy.  or  vmtral  suspension,  is  performed  through 
a  small  median  abdominal  incision.  The  uterus  is  brought  forward  and 
the  fundus  sutured  to  the  lower  angle  of  the  wound  by  two  silk  sutures,  each 
passing  through  the  peritoneum  and  subperitoneal  connective  tissue  and  the 
fundus,  the  first  on  a  line  with  the  l"aUop\an  \u\ies,  mA >^t  %tt<stv\ •jSora^s*^ "swt- 
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third  inch  {xKterioriy,  thus  anteverting  the  uterus.  The  fundus  should  be  se- 
cured also  by  the  lowest  suture  closing  the  abdominal  wound.  In  time  the  uterus 
recedes  from  the  abdominal  wall  by  stretching  the  bond  of  union,  thus  forming 
an  artificial  ligament.  The  operation  allows  the  separation  of  adhesions  and 
the  treatment  of  other  intraabdominal  complications,  but  has  the  disadi-aa- 
tagcs  of  occasionally  interfering  with  labor,  and  of  forming  a  band,  about  whidi 
intestinal  sirangulation  may  occur.  Ventrofixation  is  a  term  applied  to  the 
same  o|x<ration  when  the  sutures  fixing  the  uterus  pass  through  the  muscles 
and  ajKincurosis  of  the  abdominal  wall;  it  should  never  be  emplo)-ed  unless 
the  ovaries  have  been  removed  or  the  menopause  has  arrived. 

Intraabdominal  shortening  of  the  round  ligaments  possesses  the  advan- 
tages of  hyslerorrhaphy  and  the  .\lexandcr  oficration  and  the  disadvantages 
of  neither  OiKrations  which  shorten  these  ligaments  by  folding  them  on 
thcm.selves,  by  fastening  them  to  the  anterior  surface  of  the  uterus,  or  by 
drawing  them  through  the  broad  ligament  and  fastening  them  together  behind 
the  uterus,  arc  objectionable  in  that  the  greatest  strain  is  brought  to  bear  upon 
the  weakest  fxirtion  of  the  round  ligament  in  the  inguinal  canal.  The  CiUiam- 
Ferguson  operation  utilizes  the  strongest  part  of  the  ligament.  After  opening 
the  abdomen  in  the  median  line  a  [>air  of  forceps  is  pushed  through  the  outer 
edge  of  the  rectus  muscle,  and  the  round  ligament  grasj)ed  about  two  inches 
from  its  uterine  end;  the  forceps  is  withdrawn,  and  the  ligament  sutured  to 
tlic  fascia  covering  the  rectus  muscle.  Montgomery  has  modified  the  Simpson 
operation.  A  silk  ligature  is  passed  beneath  each  round  ligament  about  one 
and  one-half  inches  from  the  uterus.  The  two  ends  of  one  of  these  ligatures  is 
threaded  into  a  fjcdiclc  needle,  which  is  introduced  between  the  layers  of  the 
broad  ligament,  and  carried  forward  e3rtraj)eritoncally  until  it  amches  the  rectus 
mu.sclc,  through  which  it  is  thrust,  the  round  ligament  being  rendered  tftui 
to  facilitate  this  maneuver.  The  ligature  is  withdrawn  from  the  needle,  and 
serves  to  pull  the  ligament  through  the  abdominal  wall,  where  it  is  fastened 
by  calgut  sutures. 

Prolapse  or  descent  of  the  uterus  is  divided  into  three  degms,  (il 
retroversion  with  sinking  of  the  organ  in  the  pelvis,  (2)  presentation  of 
the  OS  at  the  vulva,  and  (3)  prolapse  of  the  uterus  between  the  thighs.  The 
first  and  second  are  called  incomplfle,  the  last  camplrtt  proUipsr,  or  pro- 
ciiUntui.  The  causes  are  (i)  lack  of  support  due  to  relaxation  of  the  uterine 
ligaments  or  of  the  pelvic  floor,  particularly  following  laceration  of  the  perineum; 
(3)  increased  weight  of  the  uterus,  especially  subinvolution  after  labor;  and 
(3)  incrt^sed  intraabdominal  ]>rcssure,  such  as  is  profluced  by  straining, 
lifting  heavy  weights,  itnpro|K;r  clothing,  and  abdominal  tumors.  Occasioo- 
ally  pmhpsc  is  suddenly  produccA  by  *  scvctc  w^ury,  such  as  a  crush,  or  a 
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fall  from  a  height.  The  sjrmptoms  in  an  acute  case  are  severe  pain,  and 
fHJSsibly  internal  hemorrhage  and  [icritonitis.  In  the  ordinary-  chronic  form 
there  are  first  rectoccle  and  cystoccle,  then  retroversion  and  gradual  descent 
of  tlie  ulcnis,  which  causes  a  dragging  sensation  in  the  {icivis  and  back, 
dysuria,  and  constipation;  in  complete  prolaj^se  there  may  be  difficulty  in 
walking,  and  ulceration  of  the  protruding  mass  is  not  uncommon.  In  pseu- 
doprohpse.  or  hypertrophy  of  the  cer\'ix,  the  fundus  is  found  in  its  normal 
situation  and  the  vaginal  walk  are  not  displaced.  Invenion  of  tlie  uterus 
presents  no  os.  but  shows  the  orifices  of  the  Fallopian  tubes;  it  is  smaller 
above  than  below,  and  on  bimanual  examination  a  depression  is  found  in  the 
region  where  the  fundes  ought  to  be. 

The  treatment  is  reduction  of  the  prolaf>se.  and  maintenance  of  the  uterus 
in  its  normal  fwsilion  by  pessaries  or  by  operation.  Reduction  is  occasionally 
difficult  because  of  edema;  strangulation  with  gangrene  of  the  uterus  has 


Fig.  462. — CiOcJdard  pc»^ary. 


occurred  in  rare  cases.  If  edema  prevents  reduction,  multiple  punctures 
should  be  made,  cold  compresses  applied,  and  the  foot  of  the  bed  elevated 
for  some  hours.  Pessaries  arc  not  curative,  but  may  be  employed  if  the  [>aticnt 
refuses  njicration.  or  if  operation  is  contraindicatcd.  If  the  perineum  is  intact. 
a  rvtrnversion  pessary  may  be  tried,  or  if  this  fails,  a  ring  pessary.  When 
pessaries  of  this  character  cannot  be  retained,  the  uterus  may  be  held  up  by 
a  cup  and  stem  pessary  (Fig.  462)  which  is  fastened  to  an  abdominal  belt. 
The  opcrativf  Irealment  consists  in  curettage,  amputation  of  the  cervix  to 
lessen  the  weight  of  the  uterus,  anterior  colporrhaphy  and  perineorrhaphy  to 
narrow  the  N-agina  and  .support  the  uterus,  and  intraabdominal  shortening  of 
the  round  ligaments  before,  and  ventrofixation  after,  the  menopause. 

Inversion  of  the  uterus  is  a  condition  in  which  the  uterus  is  partly  or 
completely  turned  inside  out.  There  are  three  degrees,  (i)  the  intrauterine, 
in  which  the  depressed  fundus  does  not  protrude  from  the  cer\'ix,  (a)  the 
intravaginal.  in  which  the  fundus  protrudes  IhTovii^  VVt  crtsv!;.,  's.tA.  V'^  "^ot 
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extravaginal,  in  which  the  inverted  uterus  protrudes  from  the  vulva.  It  ariaf 
during  the  pueqxfrium  as  the  result  of  traction  on  the  cord,  or  prvssure  on  the 
fundus  of  the  uterus  (acute  inversiim).  or  in  non -puerperal  cases  as  the  result 
of  the  dragging  of  a  f)edunculated  intrauterine  tumor  (chronic  inversion). 
An  intussusception  is  thus  formed,  the  depressed  portion  being  swallowed 
by  tlie  undepressed  portion.  The  tubes  and  ovaries  may  or  may  not  lie 
within  the  inverted  uterus.  The  symptoms  of  acute  inversion  are  pain, 
shock,  hemorrhage,  and  the  detection  of  u  mass  in  the  vagina.  Chronic  cases 
develop  gradually  and  are  associated  with  metrorrhagia,  leukorrhea.  and 
dragging  pains  in  the  pelvis  and  back.  In  intrauterine  or  partiiii  im<ersion 
a  cupping  of  the  fundus  may  be  felt  on  bimanual  examination .  and  the  depressed 
portion  may  be  detected  by  a  sound  in  tlie  uterus.  When  the  inversion  is 
complete,  the  mass  is  detected  in  the  vagina  or  outside  the  vul\a,  the  uterus 
cannot  be  found  in  its  normal  situation,  and  the  cup-shaped  depression  may 
be  detected  on  bimanual  e-tamination.  .^  sound,  or,  better,  the  finger,  may  be 
passed  around  the  tumor,  but  will  enter  the  cer\'ix  for  a  short  distance  t)nly, 
or  ncit  at  all.  The  mass  is  sensitive,  bleeds  easily,  is  larger  below  than  above, 
and  may  show  the  orifices  of  the  Fallopian  tubes.  The  condition  must  be 
differentiated  from  prolapse  (p.  677)  and  from  pxjlypi.  In  the  latter  the 
uterus  is  in  its  normal  situation,  and  a  sound  cannot  be  [xissed  all  around  the 
base  of  the  tumor,  but  enters  the  uterine  cavity  at  one  side  and  reveals  it  to  be 
of  normal  or  increased  depth. 

The  treatment  is  reduction,  usually  with  the  aid  of  a  general  anesthetic 
Emmet's  method  consists  in  passing  the  fingers  around  the  tumor  and  into 
the  cer\'Lx.  in  order  to  press  upon  the  ftindus  with  the  palra  of  the  hand  while 
the  fingers  dilate  the  cervical  ring,  cotintcrpressure  being  made  with  the  other 
hand  through  the  abdominal  wall.  Noeggerath  pushes  on  one  horn  of  the 
uterus  with  the  fuiger,  thus  reinvcrting  the  fundus  and  finally  the  body.  Pro- 
longed pressure  on  the  fundus  may  Ije  employed  by  gauze  i)aci:ing  or  an 
elastic  vaginal  bag.  Special  apparatus  also  has  been  invented  tu  nutke 
pressure  on  the  fundus  and  pull  down  the  cervix.  If  these  measures  fail 
the  posterior  lip  of  the  cervix  may  be  cut  through  in  the  median  line,  the  uterus 
reduced,  and  the  cervical  wound  sutured.  Other  operations  for  this  condition 
are  stretching  of  the  cervical  ring  through  an  abdominal  incision,  and  reduction 
by  traction  on  the  fundus;  opening  the  peritoneal  cavity  through  the  mass, 
followed  by  dilatation  of  the  cervical  ring,  suture  of  the  wound,  and  ivposilion 
of  the  uterus;  and  vaginal  hysterectomy. 

Fibromyomata  or  "  fibroids  "  of  the  uterus  are  sbw -growing,  encapsu- 
lated tumors  composed  of  fibrous  and  muscular  tissue,  the  fibrous  tissue  being  in 
excess.     When  the  muscular  tissue  predtiminales,  the  term  myojxbrotiDt  is  appli 
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cable.  Pure  myoma4a  are  rare,  grow  rapidly,  and  are  not 
Fibroids  arise  during  tlie  period  of  sexual  activity,  and  never  before  puberty 
or  after  the  menopause,  in  fact,  subsequent  to  the  climacteric  they  usually 
remain  stationary  or  atrophy.  They  are  most  frequent  in  the  colored  race 
and  in  the  married,  sexual  excitement  and  pregnancy  both  increasing  the  rate  of 
growth.  Twenty  jjer  cent,  of  all  women  who  have  reached  the  age  of  thirty- 
five  are  said  to  have  fibroids.  These  tumors  are  almost  always  multiple  and 
vary  greatly  in  size.  The  body  of  the  uterus,  particularly  the  posterior  wall, 
is  the  favorite  situation.  According  to  their  relations  with  the  uterine  wall,  they 
may  be  interslitiah  submucous,  or  stibperitmiml ;  the  second  and  third  varieties 
may  be  sessile  or  pedunculated.  A  pedunculated  submucous  growth  is  called  a 
fibrous  polyp.  The  uterus  is  enlarged,  and  the  mucous  membrane  hypertro- 
phied  and  sometimes  ulcerated.  According  to  the  situation  of  the  growth,  the 
uterus  may  ascend,  descend,  or  be  pushed  towards  one  of  the  walls  of  the 
pelvis,  while  4  submucous  growth  may  cause  inversion.  In  40  fKr  cent. 
of  the  cases  (Fleck)  there  is  brown  atrophy  of  the  lieart,  a  fact  accounting  for 
some  of  the  suj)den  deaths  after  operation.  In  54  per  cent.  (Tait)  there  are 
inflammatory  changes  in  the  tubes  or  ovaries.  The  changes  which  may 
occur  in  the  tumor  itself  are  edema,  necrobiosis,  suppuration,  gangrene,  cal- 
cification, atrophy  (especially  after  castration  or  the  menopause),  and  fatty, 
amyloid,  myxomatous,  cvstic,  or  sarcomatous  degeneration  (i-a  percent.). 
The  growth  may  be  associated  also  with  chondroma  or  osteoma,  or  carcinoma 
of  the  endometrium. 

The  symptoms  are  (i)  hemorrhage  (mcnorrhagia,  metrorrhagia,  and 
delayed  menopause),  especially  iti  the  submucous  variety;  (2)  pain  due  to 
dysmenorrhea,  particularly  in  submucous  growths,  or  caused  by  peritonitis 
or  pressure  on  the  pelvic  nen-es;  (3)  sterility  or  miscarriages;  and  (4)  those  due 
lo  pressure  on  the  urethra  or  bladder  (dysuria,  frequent  micturition,  retention, 
cystitis),  on  the  ureter  (hydronephrosis),  on  the  rectum  (constipation,  tenes- 
mus, obstruction,  hemorrhoids),  on  the  pelvic  nerves  (pain  or  numbness), 
on  the  pelvic  veins  (varicosities  of  the  leg  or  phlebitis),  and  during  labor 
(dystocia).  Symptoms  may,  however,  be  absent  in  even  large  growths.  The 
uterus  is  irregularly  enlarged  and  often  filled  with  hard  masses.  A  submucous 
fibroid  may  be  recognized  with  the  sound,  or  with  the  finger  after  dilatation 
of  the  cervix.  Pregnancy  may  be  mistaken  for  a  fibroid,  particularly  in  cases 
in  which  there  is  bleeding.  In  these  cases  the  cenLx  is  softened  and  the 
positive  signs  of  pregnancy  will  sooner  or  latter  be  detected.  It  is  not  unusual 
to  mistake  other  tumors  or  chronic  inflammatory  troubles  of  the  pelvis  for  a 
fibroid.  A  subperitoneal  fibroid  with  a  long  pedicle  may  easily  simiil.'iti-  ,1 
growth  of  a  neightxiring  organ. 
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Treatment  is  not  needed  in  \he  absence  of  symptoms.  If  symptoms  are 
present  the  treatment  may  be  pallia.tive  or  radical.  Palliative  treatment 
may  be  indicated  if  the  symptoms  are  slight,  complications  absent,  and  the 
menopause  near.  Drugs  like  ergot,  hamamelis,  hydrastis,  thyroid  ejrtract, 
and  adrejialin  may  be  given  internally  for  hemorrhage,  and  such  occasionally 
lessen  the  size  of  the  growth.  Hygienic  trealmenl  includes  rest  in  bed  for  a 
portion  of  each  day.  and  the  avoidance  of  constipation,  coitus,  tight  corsets, 
prolonged  walking,  and,  in  short,  anything  which  induces  ]x:lvic  congestion. 
Electrical  IrratmrnI  rcf|uires  special  apparatus,  is  not  free  from  risk,  and 
should  never  be  used  in  complicated  cases;  it  is  said  to  reduce  the  size  of  the 
tumor,  but  is  of  most  value  as  a  hemostatic.  The  positive  pole  is  attached 
to  a  uterine  sound,  which  is  passed  into  the  uterus,  while  the  negative  pole  is 
placed  on  the  abdomen,  the  current  is  then  gradually  turned  on  to  the  point 
of  tolerance  and  so  maintained  for  ti\e  minutes;  this  may  be  repeated  once  or 
twice  a  week.  Curettage  followed  by  packing  with  iodoform  gauze  Is  a  valuable 
measure  for  controlling  hemorrhage.  Intrauterine  applications  of  iodin, 
carbohc  add,  and  other  hemostatics  also  have  been  used  for  the  metrorrhagia. 
Salpingo-oiiphorecUnny  checks  the  bleeding  and  diminishes  the  size  of  the 
growth,  and  may  be  employed  in  cases  in  which  hysterectomy  is  contraindi- 
cated,  because  of  its  difTiculty  or  the  general  condition  of  the  patient.  Liga- 
tion oj  the  uterine  arteries  through  the  vagina  is  uncertain  in  its  effects  and 
rarely  indicated. 

Radical  treatment  is  indicated  if  the  tumor  Ls  growing  rapidly,  if  the 
bleeding  is  severe,  or  if  there  are  dangerous  pressure  symptoms  or  serious 
complications.  Generally  speaking,  the  nearer  the  menopause,  the  less 
the  necessity  for  radical  operation.  An  operation  which  may  be  advisable 
in  a  working  woman  who  cannot  afford  to  be  an  invalid,  might  be  fKistponed 
or  avoided  in  a  woman  of  means.  Radical  treatment  consists  in  removal 
of  the  growth  alone,  or  the  entire  uterus,  either  through  the  vagina  or  through 
the  abdomen. 

Removal  of  fibrous  polypi  when  small  may  be  effected  with  the  curette; 
when  of  larger  size  they  may  be  twisted  off,  or  the  pedicle  may  be  cut  with 
scissors  or  with  the  wire  (Jcrascur.  Hemorrhage  following  any  of  these  opera- 
tions is  controlled  by  gauze  packing. 

Vaginal  enucleation  of  submucous  fibroids  may  be  performed  after  ib'lata- 
tion  or  inci.iion  of  the  cervi.\,  the  capsule  being  incised,  and  the  tumor  shelled 
out  with  the  finger  or  a  blunt  instrument.  If  the  tumor  Ls  too  large  to  be 
delivered,  it  may  be  reduced  in  size  by  cutting  sections  out  of  it  {morcelUment) . 

Vaginal  hysterectomy  is  rarely  indicated  for  fibromyomata,  as  a  tumor 
large  enough  to  demand  radical  treatment  is  better  dealt  with  through  the 
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abdominal  wall.  The  patient  is  placed  in  the  lithotomy  position,  and  the  ccrvi.x 
exposed  by  perineal  and  lateral  retractors,  and  sciztd  with  strong  tenaculum 
forceps.  The  peritoneal  cavity  is  o]x;ned  by  a  curved  incision  behind  the 
cervix  and  by  a  cur\'ed  incision  in  front  of  the  cervLx,  care  being  taken  not  to 
injure  the  bladder.  The  uterine  artery  on  each  side  is  then  ligiited,  making 
sure  that  the  ureters  are  not  included  in  the  ligature.  The  broad  Ugament 
between  the  ligature  and  the  uterus  is  cut,  the  uterus  drawn  further  down, 
and  the  broad  ligament  ligalcd  in  sections  and  cut  until  the  uterus  is  freed. 
The  final  ligature  Ls  placed  to  the  outer  or  inner  side  of  the  ovary,  according 
to  whether  it  is  desirable  or  not  to  remove  that  organ.  After  separating  the 
cervix  from  the  vagina  some  operators  lum  the  uterus  upside  down,  thus  bring- 
ing the  fundus  into  the  vagina,  and  hgate  and  cut  the  broad  ligament  from 
above  downward.  Others,  instead  of  ligatures,  use  clamjts  which  are  re- 
moved at  the  end  of  two  or  three  days;  this  method  facilitates  the  opera- 
lion,  but  increases  the  danger  of  secondary  hemorrhage.  When  the  uterus 
is  too  large  to  be  deUvered  through  the  vagina,  it  may  be  divided  into  halves 
in  the  median  line  and  each  half  removed  separately,  or.  if  it  is  still  too  large, 
wedge-shajwd  portions  may  be  excised  (morcellement)  from  its  center.  After 
rcmo\-al  of  the  uterus,  the  peritoneum  and  vagina  may  be  sutured  or  the  wound 
filled  with  gauze. 

Abdominal  myomectomy  consists  in  exposing  the  tumor  through  an 
abdominal  incision,  incising  its  capsule,  enucleating  the  growth,  and  closing 
the  uterine  wound  with  catgut  sutures.  The  operation  is  particularly  indi- 
cated in  the  young  in  whom  the  growths  are  few  and  easily  accessible.  In 
pedunculated  subperitoneal  tumors,  the  [tcdick  may  be  ligated  if  small,  or 
it  may  be  excise<l  by  a  wedge-shai)ed  incision  and  the  wound  in  the  uterus 
closed   with   sutures. 

Abdominal  hysterectomy  may  be  jartial  or  complete.  Partial  or  supra- 
vagiiuil  hyslerectomy  is  the  operation  of  choice  in  the  majority  of  cases,  partic- 
ulariy  in  large  tumors,  in  the  presence  of  degenerative  changes,  and  when 
the  lubes  or  ovaries  are  diseased.  .\  median  incision  is  made  below  the 
umbilicus,  adhesions  separated,  the  uterus  delivered  through  the  wound,  the 
foot  of  the  table  raised  (Trendelenburg  {xjsture).  the  intestines  pushed  upwards 
and  held  in  place  with  gauze  pads,  and  each  broad  ligament  severed  after 
tying  the  ovarian  artery,  the  round  ligament,  and  the  uterine  artery,  clamps 
or  ligatures  being  ]>laced  on  the  uterine  edge  of  the  broad  ligament  to  prevent 
reflux  hemorrhage.  The  ligatures  are  passed  through  the  broad  ligament 
by  an  aneurysm  or  pedicle  needle  and  should  be  of  silk.  In  securing  the 
uterine  artery,  the  needle  must  be  passed  close  to  the  cervix,  in  order  to  avoid 
the  ureter.     The  two  incisions  in  the  broa<l  ligjtmcttts  aw  »o'«  ipwAVf^  caN.- 
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ting  the  peritoneum  across  the  uterus  just  abow  the  bladder,  which  is  pushed 
downward  with  the  handle  of  the  knife.  A  similar  incision  is  made  posteriorly, 
and  tlic  uterus  amputated  at  the  level  of  tlie  internal  os  by  a  wedge-sliajied 
incision.  The  cervix  is  now  closed  with  catgut  sutures,  Jind  the  peritoneum 
approximated  over  tlie  stumps  of  the  arteries  and  the  cervix  by  a  continuous 
catgut  suture.  The  abdomen  is  clo.sed  without  drainage.  Complete  hyslerec-  I 
lomy,  or  panhyslerrcttmty,  is  to  be  preferred  if  there  is  associated  malignant 
disease  or  infection  of  the  tumor,  or  fibroid  growths  in  the  rer\ix.  The  broad 
ligaments  are  ligated  and  divided  and  the  bladder  stripped  from  the  cervix, 
as  in  the  previous  operation.  An  incision  is  then  made  into  the  vagina  through 
Douglas's  cut  lie  sat,  and,  aided  by  a  finger  passerl  through  this  opening  into 
the  vagina,  the  incision  is  continued  all  around  the  ccr\-ix  and  the  uterus 
removed.  The  opening  in  the  vagina  is  then  closed  by  suturts.  or  it  may 
give  exit  to  a  gauze  drain  if  such  be  needed.  When  there  are  iotraligaroentary 
fibroids,  it  is  often  better  to  sever  first  the  broad  lig:imcnt  op  the  unaffected 
side,  then  to  cut  through  or  around  the  cervix,  and  ligate  and  divide  the 
opposite  broad  ligament  from  below  upwards  while  the  uterus  is  rolled 
strongly  towards  the  affected  side;  by  this  procedure  an  intniligamentary 
growth  is  turned  out  of  xKa  bed  and  the  danger  of  injury  to  the  ureter 
minimized. 

Polypi  of  the  uterus  are  pedunculated  tumors  springing  from  the  mucous 
membrane  of  the  body,  or  more  frequently  the  neck  of  the  uterus.  Fibrous 
polypi  have  been  considered  above,  hfiuous  polypi  arc  soft  red  growths 
composed  of  mucous  membrane.  Pedunculated  Nabolkian  jollifies  arr 
retention  cysts  of  the  cervical  glands  which  have  acquired  pedicles.  Placenkti 
polypi  are  undetached  portions  of  llic  placenta  which  retain  a  vascular  con- 
nection with  the  uterus,  A  papUlomatoiis  polypus  may  spring  fnim  the  cen'ix, 
and  is  very  apt  to  become  malignant.  The  symptoms  arc  blec<ling.  leukor- 
rhea,  crarap-like  pains  due  to  the  expulsive  eflurts  of  the  uterus,  dysmenorrhea, 
and  sterility.  When  the  polypus  protrudes  from  the  os,  it  is  easily  detected 
with  tlie  finger  and  the  speculum.  Before  this  time  it  may  be  overlooked, 
but  may  be  recognized  either  with  the  sound,  or  with  the  finger  after  dilatation 
of  the  cer\xx.  The  treatment  is  removal  by  seizing  the  tumrir  with  a  fnair  of 
forceps,  and  twisting  it  until  the  pedicle  gives  way.  or  the  pedicle  may  be  cut 
with  scissors,  the  galvano-cautery,  or  the  wire  ecrascur.  Small  soft  polypi 
may  be  removed  with  the  curette. 

Sarcoma  of  the  uterus  is  uncommon,  is  most  frequent  in  the  body  of  the 
uterus,  and  is  often  a  degenerative  process  in  a  fibromyoma.  It  is  u.Hually 
of  the  spindle-celled  variety,  and  has  the  same  tendencies  here  as  elscwhrre. 
The  symptoms  are  pain,  uterine  hcmoTtWd^,  vmAetj  VtvLkatrHca.  emaciation. 
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a  rapidly  growing  tumor,  and  in  some  cases  ascites.  A  fibroid  which  grows 
rapidly,  continues  to  increase  in  size  after  the  menopause,  or  which  recurs 
after  removal,  strongly  suggests  sarcomatous  degeneration.  The  Irealmettt 
is  complete  hysterectomy. 

Carcinoma  of  the  uterus  is  the  most  frequent  form  of  malignant  disease 
in  the  human  body.  It  is  most  common  after  the  fortieth  year,  but  may  arise 
in  early  life.  The  influence  of  heredity  is  doubtful,  but  any  local  irritation, 
such  as  laceration  of  the  cervix,  fwlypus.  and  ciironic  endometritis,  favors  its 
development.  In  over  80  per  cent,  of  the  cases  the  disease  originates  in  the 
cer\'ii.  It  may  be  squamous-cclled  (epithelioma)  when  springing  from  the 
vaginal  portion  of  the  cervix,  or  Q'lindrical-cclled  {adenocarcinoma)  when  at- 
tacking the  cervical  canal  or  corporeal  endnmetrium.  Epilhelioma  0}  the  cervix 
begins  as  a  nodule  in  the  vaginal  portion  of  the  mucosa,  from  which,  after  a  time, 
finger-like  projections  spring,  forming  a  cauliHower-like  mass;  or  as  the  result 
of  necrosis,  the  growth  appears  as  an  excavated  uiccr  with  hardened  everted 
edges.  Extension  is  most  rapid  in  the  direction  of  the  vagina,  and  the  growth 
involves  the  bladder  at  an  early  period.  Adenocarcinoma  o)  the  cervical  endo- 
metrium soon  causes  enlargement  of  the  cervical  canal,  either  by  ulceration,  or 
by  pressure  from  papillary  growths.  The  disease  is  prone  to  extend  outward 
into  the  jmramctrium  along  the  bases  of  the  broad  ligaments,  and  upward  into 
the  body  of  the  uterus,  long  before  it  in\'adcs  the  vaginal  portion  of  the  cervix; 
the  bladder,  and  less  frequently  the  rectum,  may  be  involved  in  the  later  stages. 
Cancer  oj  the  jundus  projects  into  the  uterine  cavity  as  a  fungous  mass,  which 
ulcerates,  and  extends  through  tiie  ultrinc  wall  to  the  environing  structures. 
Cancer  of  the  uterus  in  most  instances  involves  the  regional  lymph  glands, 
only  after  it  has  extended  to  the  parametrium;  this  is  said  to  be  due  to  the 
small  size  of  the  lymph  vessels  of  the  uterus  and  the  large  size  of  the  epithelial 
cells.  Metastases  to  distant  portions  of  the  body  are  therefore  com[>aratively 
infrequent.  Unchecked,  the  disease  is  usually  fatal  in  from  six  months  to 
two  years. 

The  symptoms,  in  the  usual  order  of  their  appearance,  are  hemorrhage, 
ollensivc  discharge,  pain,  and  cachexia.  Pain  is  often  absent  until  the  [leri- 
toneum  or  parametrium  is  involved,  while  cachexia  is  often  postponed  until 
the  final  stages;  consequently  to  wait  for  these  signs  before  making  a  diagnosis 
is  usually  to  wait  until  the  case  is  inoperable.  Epithelioma  of  the  vaginal 
|jorlion  of  the  ccr^'ix  is  usually  recognized  with  the  finger  or  speculum,  as  a 
friable,  fungating,  easily  bleeding  mass.  In  carcinoma  of  the  ccr\-ical  canal 
the  cervix  is  enlarged,  firmer  than  normal,  and  sometimes  infdtrated  with 
nodules,  and  the  growth  may  be  felt  by  inserting  the  fmger  into  the  cervical 
canal.    Cancer  of  the  fundus  causes  cnVargeracuV  ol  \Jt\t  wVrxms.  ^tA  •roa^N*. 
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felt  with  the  sound.  In  doubtful  cases  a  portion  should  be  removed  for  mii 
scopic  examination,  by  excision  when  the  disease  is  in  the  cerN-ix.  and  by  ihe 
curette  when  iq  the  body  of  the  uterus.  Mcnon-hagia  at.  or  metrorrhagia  sub- 
sequent to  liie  menopause,  is  so  strongly  suggestive  of  cancer,  as  to  demand  a 
most  careful  investigation,  including  microscopic  examinations  of  suspected 
tissue. 

The  treatment  is  palliative  or  radical.  Palliative  treatment  is  indicated 
in  ino|)cniblt  cases,  which,  unfortunately,  constitute  the  vast  majority  of  those 
coming  under  observation.  When  the  uterus  is  fixed  in  the  pelvis,  indicating 
invasion  of  the  parametrium,  or  when  the  bladder  or  rectum  is  involved, 
radical  operation  is  generally  contraindicated,  although  attempts  arc  sometimes 
made  to  remove  a  portion  of  all  these  structures  with  the  uterus.  Hemorrhage 
and  discharge  are  greatly  lessened,  and  life  prolonged,  by  removing  as  much 
of  the  growth  as  possible  with  a  curette,  and  cauterizing  the  raw  surfaces  with 
the  Paquelin  cautery.;  the  cavity  is  filled  with  iodoform  gauze,  which  is  removed  _ 
at  the  end  of  twenty-four  hours,  and  douches  of  permanganate  of  potassium,  I 
creolin,  or  other  antiseptic  deodorant  given  daily.  Care  should  be  taken  not 
to  perforate  the  uterus  during  this  o[ieralion.  Instead  of,  or  in  addition  to  the 
Paquelin  cautery,  some  surgeons  insert  into  the  cavity  a  tampon  containing 
a  50  per  cent,  solution  of  chlorid  of  zinc,  which  is  allowed  to  remain  several 
days.  The  vagina  should  first  be  coated  with  an  ointment  consisting  of  one 
part  of  sodium  bicarbonate  to  three  parts  of  vasclin.  Nothing  short  of 
opium  is  of  value  for  the  excruciating  pain  in  the  later  stages. 

Radical  treatment  consists  in  removal  of  the  uterus  through  the  vagina, 
through  the  abdomen,  or  by  the  combined  method.  Vaginal  hysltreclomy 
may  be  employed  when  the  vagina  is  large,  the  uterus  small,  and  the  patient 
very  stout.  The  operation  docs  not  differ  from  that  already  described  for 
fibromyoma,  except  that  any  prutruding  carcinomatous  tissue  should  first 
be  removed  with  the  curette  and  the  ccrN-ix  dosed  with  sutures,  and  hemi- 
scction  of  the  uterus  or  morcellation  should  never  be  cm[iloyed.  Compute 
abiUimituil  hystereclomy  is  the  operation  of  choice,  as  it  allows  the  wide  removal 
of  the  parametrium  and  of  any  enlarged  retroperitoneal  l)-mph  glands.  The 
operation  is  identical  with  that  described  for  fibroids,  except  that  the  uterus 
should  first  be  curetted,  packed  with  gauze,  and  the  cervix  closed  with  sutures, 
in  order  to  prevent  infection  of  the  peritoneum  when  the  vagina  is  opened. 
Combintd  vaginal  and  abdominal  hystereclomy  is  preferred  by  some  operators. 
The  cervix  may  be  isolated  from  the  vagina  and  the  operation  completed 
through  the  abdomen;  or  the  broad  ligaments  may  be  tied  and  divided  froin 
above,  the  abdomen  closed,  and  the  operation  completed  through  the  vagina. 
The  mortality  of  hysterectomy  ?or  caranoma.  vs.  Uonv  \q  to  20  ver  cent.    The 
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chances  of  pcnnancnt  cure  are  about  5  per  cent,  in  cardnoma  of  the  cervix, 

and  about  75  per  cent,  in  rarcinoma  of  the  fundus. 

Endothelioma  of  the  uterus  is  rare  and  cannot  be  differentiated  clinic- 
ally from  carcinoma.     The  Iroilmcnt  is  complete  hysterectomy. 

Chorio-epitbelioma,  detiduoma  malignum,  or  syncylioma  malignum.  is  a 
malignant  growth  .springing  from  the  chorionic  epithelium  following  pregnancy. 
The  growth  resembles  placental  tissue  infiltrated  with  blood.  The  symptoms 
usually  arise  a  few  weeks  or  months  after  a  normal  labor  or  an  abortion,  par- 
ticularly if  there  has  been  a  hy<iatidif<.irm  mole.  There  arc  metrorrhagia  and 
a  foul  smelling,  water)-  di.scharge,  and  later  pain.  The  os  is  dilated,  and  the 
uterus  large  and  its  cavity  filled  with  a  friable,  purplish  mass,  which  recurs 
after  removal,  extends  to  the  surrounding  parts,  and  quickly  gives  rise  to 
distant  metastases.  The  diagnosis  is  made  with  the  microscope.  The 
imatmeni  is  immediate  complete  hysterectomy. 

DISORDERS  OF  MENSTRUATION. 

Amenorrhea,  or  ab.scncc  of  menstruation,  is  normal  before  puberty, 
after  the  menopause,  and  during  pregnancy  and  lactation.  The  pathological 
causes  are  atresia  of  the  genital  canal  {cotuealed  menstruation),  non -develop- 
ment or  atrophy  of  the  generative  organs,  destruction  of  the  ovaries  and  tubesj 
by  disease  or  their  n-moval  by  operation,  obesity,  emotional  disturbances," 
hysteria,  neurasthenia,  debilitating  diseases,  change  of  climate,  catching  cold 
during  menstniation,  opium  and  other  drug  habits,  and  most  frequently  of  all 
chlorosis.  The  treatment  is  that  of  the  cause.  Suppression  of  the  menses 
due  to  cold  is  treated  by  hot  drinks  and  hot  applications.  Emmenagogucs 
are  rarely  indicated,  and  should  never  be  employed  unless  pregnancy  can 
be  positively  excluded. 

Vicarious  menstruation  is  the  [)eriodic  discharge  of  bloo<l  from  some  other 
part  of  the  V)ody  than  the  uterine  mucosa.  It  may  occur  from  any  mucous 
membrane,  the  skin,  or  from  an  ulcer,  and  is  usually  associated  with  amenor- 
rhea or  scanty  menstruation.  Attempts  may  be  made  to  induce  normal 
menstruation  by  hot  douches,  electricity  locally,  and  the  internal  use  of  emmcn- 
agogues,  such  as  iron,  oxalic  acid,  aloes,  apiolin,  or  the  salicylates.  Irri- 
tating applications  to  the  endometrium  arc  dangcrou.s. 

Menorrhagia  is  prxilonged  or  increased  menstrual  bleeding.  Metror- 
rhagia is  bleeding  from  the  uterus  between  the  menstrual  peritKls.  Among 
the  local  causes  are  inflammatory  diseases  or  neoplasms  of  the  uterus  or  appen- 
dages, ectopic  pregnancy,  abortion,  sclerosis  of  the  uterine  vessels,  and  most 
common  ol  all  fwigous  endometritis.    Among  iVvc  jeneroX  caMsts  ■««.  w-^vaissv 
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forms  of  anemia,  hemophilia,  acute  infectious  diseases,  gout,  scurvy,  malaria, 
lead  poisoning,  and  diseases  of  the  heart,  lungs,  and  liver. 

The  treatment  is  that  of  the  cause.  In  an  emergency  the  bleeding  may 
be  checked  by  packing  the  uterus  tightly  with  gauze,  while  ergot,  hydrastis, 
or  suprarenal  extract  may  be  given  internally.  Uncontrollable  bleeding  at 
the  menofiause  may  demand  hysterectomy. 

Dysmenorrhea  is  excessive  pain  just  before,  during,  or  immediately  after 
the  menses.  Like  amenorrhea,  menorrhagia,  and  metrorrhagia, dysmenorrhea 
is  a  symptom,  not  a  disease.     The  following  varieties  are  described: 

Neuralgic  dysmenorrhea  is  most  frequent  in  the  anemic  and  nervous,  and 
may  or  may  not  be  associated  with  disease  of  the  pelvic  organs.  The  pain 
is  neuralgic  in  character,  and  may  be  referred  to  the  uterus,  to  the  ovaries,  or 
elsewhere.  It  is  apt  to  be  most  severe  before,  and  is  occasionally  relieved  by 
the  flow.  There  may  be  neuralgia  in  other  parts  of  the  body.  The  Ireaiment 
is  attention  to  the  general  health,  anemia,  gout,  rheumatism,  or  indigestion 
being  relieved  by  appropriate  remedies.  Any  local  disease  should  be  removed, 
and  tlie  pain  itself  relieved  by  hot  applications  and  the  administration  of  anti- 
neuralgic  remedies  like  acctphenetidin,  cannabis  indica,  and  belladonna;  elixir 
of  valerianate  of  ammonium  (f  5  ii)  or  fluid  e.xtract  of  vibumtmi  prunifolium 
(fo.i),  every  three  or  four  hours,  is  frequently  employed.  In  cases  which  re- 
sist all  other  forms  of  treatment,  removal  of  the  ovaries  may  be  indicatetl. 

Congestive  dysmenorrhea  is  due  to  exposure  to  cold,  uterine  displacements, 
pelvic  tumors,  and  inflammations  of  the  uterus,  the  appendages,  or  the  environ- 
ing structures.  These  conditions,  excepting  the  first,  cause  intermenstrual 
symptoms  and  may  be  recognized  by  peluc  e.xamination.  The  symptoms  arc 
worst  at  the  beginning  of  menstruation,  and  are  often  relieved  by  a  free  flow. 
The  Irealmeni  during  the  attack  is  hot  applications,  hot  sitz  baths,  diuretics, 
and  diaphoretics.    Between  attacks  the  cause  should  be  removed. 

Mechanical  or  obstructive  dysmenorrhea  is  due  to  some  obstruction  to 
the  egress  of  menstrual  fluid,  sucli  as  stenosis  of  the  cervix,  flexions  of  the 
uterus,  tumors  (particularly  polyps),  and  spasmodic  contraction  of  the  internal 
OS.  There  are  severe,  cramp-like  pains,  followed  by  a  gush  of  bloo<i  or  the 
expulsion  of  dots,  which  usually  gives  relief.  Between  the  periods  the  passage 
of  a  sound  may  re\"eal  hyperesthesia  of  the  endometrium,  particularly  about 
the  internal  os.  The  IreJitment  is  dilatation  of  the  cervical  canal  if  there  be 
stenosis,  and  curettage  of  the  uterus  if  there  be  endometritis.  Polypi  should, 
of  course,  be  removed.  The  treatment  of  flexions  has  already  been  considere<l. 
Obstructive  dysmenorrhea  is  often  cured  by  labor,  which  permanently  dilates 
the  cer\'ical  canal. 

Ovarian  dysmenorrhea  is  associ&Ved  wvVv  <M\se»»t  o^  vV»  owcics,  the  symp- 
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totns  referable  to  these  organs  being  intensified  during  the  menstrual  period. 
The  treatment  is  that  of  the  causative  lesion. 

Membranous  dysmenorrhea  is  characterized  by  the  expubion  of  a  mem- 
brane, the  decidua  menstrualis,  either  in  shreds  or  as  a  cast  of  the  uterus. 
It  is  differentiated  from  an  early  abortion  by  its  regular  occurrence,  and  by 
the  absence  of  chorionic  villi  in  the  membrauie.  It  is  a  form  of  endometritis, 
and  is  usually  associated  with  sterility.  The  treatment  is  dilatation  and 
curettage,  which  may  require  repetition. 

Sterility  in  the  female  is  normal  before  puberty,  after  the  menopause, 
and  during  lactation,  although  conception  may  occur  during  any  of  these 
periods.  At  other  times  it  may  be  due  to  preventive  measures,  vaginismus, 
displacements  or  atrophy  of  the  uterus,  laceration  of  the  perineum  sufficiently 
severe  to  interfere  with  retention  of  semen,  or  to  congenital  defects,  stenosis, 
atresia,  iistulae,  neoplasms,  or  inflammatory  diseases  of  any  portion  of  the 
genital  tract.  Among  the  general  conditions  which  may  be  responsible  are 
anemia,  debilitating  diseases,  obesity,  gout,  syphilis,  chronic  alcoholism, 
and  lack  of  afBnity  between  the  male  and  female.  It  should  be  recalled  that  in 
about  one-fifth  of  the  cases  the  fault  lies  with  the  male,  hence  in  order  to  be  com- 
plete, an  investigation  for  the  cause  of  sterility  should  include  an  examination  of 
the  male  sexual  organs,  the  microscopic  examination  of  the  semen  for  spermato- 
zoa, and  an  inquiry  into  the  potency  of  the  male.  The  treatment  is  that  of  the 
cause. 

THE  FALLOPIAN  TUBES. 

Congenital  Anomalies. — The  tubes  may  be  absent  or  rudimentary,  they 
may  have  accessory  fimbriated  extremities,  and  the  tubal  ducts  may  be  doubled 
on  one  or  both  sides. 

Displacements  are  usually  downwards  and  backwards  as  the  result  of 
inflammatory  trouble.  The  tubes  accompany  displacements  of  the  uterus 
or  ovaries,  and  may  be  pushed  in  any  direction  by  tumors. 

Salpingitis,  or  inflammation  of  the  Fallopian  tube,  is  usually  the  result  of 
extension  upwards  of  an  endometritis;  its  causes,  therefore,  include  those 
of  endometritis,  jjarticularly  gonorrhea,  the  use  of  septic  instruments,  and 
sepsis  following  labor  or  abortion;  occasionally  the  inflammation  extends 
from  the  peritoneum  or  neighboring  organs  other  than  the  uterus,  and  infec- 
tion is  sometimes  conveyed  to  the  tube  by  the  blood  or  lymph  vessels.  The 
organism  most  frequently  found  is  the  gonococcus,  and  next,  in  the  order  of 
their  frequency,  the  streptococcus,  tubercle  bacillus,  colon  bacillus,  .staphy- 
lococcus,J  and  pncumococcus.    In  most  o5  \\\c  V.u\>«s  t«,'nvcss«j!i  •a.V  cvewSsss^- 
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cultures  are  negative,  the  organisms  having  perished.  The  inflammatinn 
first  involves  the  mucous  membrane,  then  spreads  through  the  outer  walls 
to  the  peritoneum  and  closes  both  ends  of  the  tube.  The  secretions  accumu- 
late and  distend  the  tube,  particularly  the  outer  two-thirds.  The  walls  may  be 
either  thinned  or  thickened.  The  tube  is  distorted,  adherent  to  adjacent 
structures,  and  coimnonly  displaced  downwards  and  backwards,  although 
it  may  remain  in  its  normal  situation  or  be  displaced  even  forwards.  Hydro- 
salpinx, or  distention  of  the  tube  with  serum  or  mucus,  is  the  result  of  a  catar- 
rhal inflammation;  such  a  sac  may  empty  itself  intermittently  into  the  uterus 
{hydrops  tuba  profluens).  Hematosalpinx  is  distention  of  the  tube  with 
blood,  as  the  result  of  inflammation,  tubal  pregnancy,  torsion  of  the  lube,  or 
atresia  of  any  portion  of  the  genital  tract.  Pyosalpinx  is  distention  of  the 
lube  with  pus,  which  may  rupture  into  the  bowel,  or  into  the  peritoneal  cavity, 
causing  a  jx'lvic  abscess  or  a  generalized  peritonitis. 

The  s]nnptoms  are  pain  in  the  lower  abdomen,  most  marked  just  above 
Poupart's  ligament,  and  increased  by  walking,  jolting,  or  straining;  dysmenor- 
rhea; menorrhagia;  sometimes  metrorrhagia;  leukorrhea;  and  disturbances 
of  the  general  health.  There  are  often  backache,  rectal  pain  intensified  at 
stool,  and  sometimes  [latn  in  distant  parts,  such  as  the  head,  the  breast,  the 
epigastrium,  or  the  thighs.  In  pyosalpinx  thcrt  may  be  rcjicated  attacks 
of  pelvic  peritonitis  with  septic  symptoms.  On  bimanual  examination, 
pressure  on  the  ulcrxis.  or  in  the  lateral  or  posterior  fornix,  causes  pain;  the 
uterus  is  usually  relroverted  and  adherent,  and  the  distended  tubes  are  fell 
behind  or  to  the  sides  of  the  uterus. 

The  treatment  may  be  medical  or  surgical.  Stedicat  Irtatmrnt  is  indicated 
during  the  acute  stage,  during  acute  exacerbations  of  a  chronic  intlammation, 
and  in  chronic  cases  in  the  absence  of  suppuration.  In  the  presence  of  acute 
symptoms  with  fever,  the  patient  should  be  confined  to  bed  and  be  given  a  liquid 
diet.  An  ice  bag  should  be  applied  to  the  hypogastrium,  copious,  hot  vaginal 
douches  given  twice  a  day,  and  the  bowels  thoroughly  moved  with  salts. 
Depletion  may  be  secured  also  by  scarification  of  the  cervix  and  glycerin 
tampons.  In  severe  cases  anodynes  and  stimulants  will  be  required.  Wlien 
the  aaite  symptoms  have  subsided,  absorption  of  the  exudate  may  be  encour- 
aged by  the  application  of  iodin  to  the  vaginal  fomices,  and  by  the  pressure  of 
tampfins  containing  glycerin  or  ichthyoi,  which  should  be  removed  in  forty- 
eight  hours,  a  copious  hot  douche  taken,  and  the  tampons  reinserted.  In 
selected  cases  curettage  of  the  uterus  is  beneficial,  although  it  occasionally 
stirs  the  chronic  inflammation  to  renewed  activity. 

The  surgical  or  radical  treatment  of  salpingitis  is  indicated  in  the 
presence  of  pus,  and  in  cases  in  v(h\d\  mcA\ca.\v\«MtaM3tv\tM.\&to  ^ve  relief;  in 
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other  words  in  the  large  majority  of  cases.  The  tubes  may  be  exposed  for 
operative  attack  through  the  vagina  or  tlirough  the  abdomen.  In  vaginal  sec- 
lion  the  intestines  and  ureters  are  more  apt  to  be  damaged,  bleeding  is  more 
difTicult  to  control,  secondary  hemorrhage  is  more  frequent,  the  general  [lerito- 
neal  cavity  cannot  be  protected,  and  disease  of  environing  organs,  fwrticuiarly 
the  appendix,  cannot  be  treated  satisfactorily;  it  is,  therefore,  seldom  indicated. 
Abdominal  section  is  always  more  or  less  exploratory  in  these  rases,  and  the 
surgeon  should  secure  permission  lo  do  that  which  in  his  judgment  seems  best. 
The  abdomen  is  opened  by  a  median  incision  below  the  umbilicus,  the  table 
raised  to  the  Trendelenburg  posture,  and  the  operative  6eld  isolated  with 
gauze.  After  identifying  the  fundus  f>f  the  uterus,  two  fingers  are  insinuated 
downwards  along  its  posterior  surface  and  adhesions  separated  in  the  lines 


i**tG.  46j. — The  mass  ligature  ol  th;  broad  ligament.    Uiir«t.) 


of  least  resistance,  the  fingers  ptossing  outwards  and  usually  unrolling  the  tube 
from  below  upwards.  Adhesions  may  require  the  use  of  scissors  and  the 
application  of  ligatures.  Should  pus  api)ear  at  any  time,  it  Is  caught  with 
sponges  and  the  table  immedialely  lowered,  while  any  unavoidable  injury 
to  the  bowel  should  be  closed  at  once  with  sutures.  As  a  rule  both  tubes  and 
ovaries  will  be  so  extensively  diseased  as  to  require  removal  {salpingo-ndphor- 
ectomy).  This  may  be  done  by  passing  a  pedicle  needle  armed  with  silk 
through  the  broad  ligament  and  below  the  round  ligament  (Fig.  463);  the  • 
l<X)p  of  the  ligature  is  cut.  one-half  tied  around  the  tulw  close  to  the  uterus, 
and  the  second  beneath  the  ovary.  The  ends  of  one  of  these  l\^^V\«t%  TKi.-^ 
be  ]clt  hngand  again  carried  around  the  perVide  a.vM\  \.\cA,  •a\>N'a.'^s'«s«^%'*-'*''^'^" 
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geon's  knot  first  and  then  a  single  knot.  The  tube  and  ovary  arc  then  ampu- 
tated above  the  ligatures,  leaving  sufficient  tissue  to  prevent  slipping.  This 
ligature  is  easily  and  quickly  applied,  but  may  be  followed  bv  secondary  hemor- 
rhage from  shrinkage  of  the  stump  and  loosening  of  the  ligature,  or  in  inflam- 
matory cases  from  cutting  of  the  ligature.  A  better  way  is  to  pass  a  ligature 
through  the  broad  ligament  to  tlie  outer  side  of  the  ovary,  thus  including  the 
infimdibulo-pelvic  ligament  and  the  ovarian  artery.  A  second  ligature  is 
then  placed  in  the  angle  between  the  round  ligament  and  the  uterus,  securing 
the  upper  end  of  the  uterine  artcr)-  (Fig.  464).  The  lube  and  ovary  are  re- 
moved by  cutting  close  to  them  with  scissors,  the  uterine  end  of  the  tube  being 
amputated  by  a  wedge-shaped  incision.  The  whole  raw  surface  is  now  dostd 
with  a  continuous  catgut  suture.  When  both  tubes  and  ovaries  are  excised, 
some  operators  ad\Tse  a  supravaginal  amputation  of  the  uterus,  in  order  to 
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^■^HBAo\'e  all  the  infected  structures,  and  likewise  prevent  the  adhesions  which 
necessarily  form  between  the  intestines  and  the  raw  posterior  surface  of  the 
uterus.  If  tlic  ovaries  are  normal  they  should  be  allowed  to  remain,  the 
ligature  securing  the  ovarian  artcr)-  being  placed  to  the  inner  side  of  the  ovary. 
Occasionally  only  the  ouier  two-thirds  of  the  tube  will  require  removal,  the 
mucous  membrane  of  the  remaining  portion  being  sutured  to  the  peritoneiun. 
in  order  to  allow  the  passage  of  ova.  In  cases  of  sterility  due  to  closure  of 
the  abdominal  ostium,  sal  pin  (^ostomy  may  be  performed  if  the  tube  is  fairly 
healthy.  The  outer  end  of  the  tube  is  opened,  and  its  mucous  membrane 
sutured  to  the  j)critoncum  with  catgut.  When  the  lubes  are  neither  seriously 
altered  in  structure  nor  occluded,  but  simply  pn.ilapscd  and  adherent,  the 
adhesions  may  be  separated,  and  the  tubes  retained  in  their  normal  jiosition 
hy  shortening  the  infundibulo-pcVvic  Vxf^TivenXa,  ot  b^  ^rforming  ooe  of  the 
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Fig.  464-  — l'iKaiurc»  Arcurittit  Ihr  ihtrc    artrric»  oi  the  bruaii   litramrnt.    iHint.t      In   thr 
ouernliun  ilescriltctl  in  tbc  text  the  liealure  on  the  round  hvament  i*  unii»irftb1e. 
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operations  (or  retroversion.  Drainage  is  rarely  needed  after  operations  for 
salpingitis,  but  may  Ije  required  for  continued  oozing  from  adhesions,  or  in 
cases  in  which  tlie  infection  is  active.  The  l>est  drain  for  these  cases  is  gauze 
surrounded  by  rubber  tissue,  tlic  drain  gaining  exit  through  the  abdominal 
wound,  or  better,  through  the  ]x)stcrior  vaginal  fornix. 

Tuberculous  salpingitis  is  the  most  frequent  form  of  genital  tuberculosis; 
it  is  usually  bilateral  and  secondary  to  tuberculosis  elsewhere,  but  may  be 
primary,  the  bacilli  being  conveyed  to  the  tubes  from  the  endometrium  or 
peritoneum,  or  througli  the  blood  or  l)Tnph  vessels.  The  tubes  are  usually 
distended  with  pus  or  cheesy  material,  and  give  rise  to  symptoms  similar  to 
those  of  other  forms  of  salpingitis.  The  condition  may  be  suspected  if  there 
is  tuberculosis  elsewhere  in  the  body,  if  evidences  of  other  forms  of  infection 
are  absent,  if  there  is  an  encysted  ascites,  and  if  on  bimanual  examination 
the  tubes  are  nodular  and  only  sUghtly  sensitive.  Tubercle  bacilli  have  been 
found  in  the  discharge  from  the  uterus.  The  trealmaii  is  salpingo-oophor- 
ectomy. 

Neoplasms  of  the  tubes  include  papilloma,  carcinoma,  fibromyoma,  lip- 
oma, dermoids,  lymphangioma,  enchondroma,  and  sarcoma.  These  growths 
are  rarely  recognized  until  after  abdominal  section  for  their  removal. 

Extrauterine  or  ectopic  pregnancy  occurs  about  once  to  every  500  intra- 
uterine pregnancies.  The  catues  are  not  clear,  but  it  is  supposed  to  be  due 
to  an  unusually  large  ovum,  or  to  conditions  which  narrow,  elongate,  or  twist 
the  tube,  or  destroy  the  cilia  of  the  mucosa,  thus  interfering  with  its  peristalsis. 
.\mong  these  conditions  are  salpingitis,  peritoneal  adhesions,  neoplasms,  sten>- 
osis  or  atresia,  and  tubal  diverticulum.  According  to  its  situation  the  preg- 
nancy may  be  (i)  tubal,  usually  in  the  free  portion  {tubal  proper),  but  occas- 
ionally in  that  part  embraced  by  the  uterine  wall  (lubo-uttrinn  or  inltrslitial), 
or  between  the  tube  and  the  ovary  (lubo-<n'arian);  (3)  ovarian,  which  is  very 
rare;  or  (3)  abdominal,  the  ovum  developing  in  the  peritoneal  cavity  (primary 
abdominal  pregtuncy),  a  very  rare  event,  or  escaping  from  one  of  the  previously 
mentioned  situations  and  developing  in  the  abdominal  cavity  (secondary  ab- 
dominal pregnancy).  It  is  possible  for  a  growing  ov-um  in  the  uterine  cavity 
to  break  through  an  old  scar  in  the  uterus  and  thus  become  abdominal. 

Pathology. — In  tubal  pregnancy  the  walls  of  the  tube  at  first  thicken,  and 
later  become  thin  and  weak  owing  to  distention  and  to  the  ingrowth  of  chorionic 
villi.  The  abdominal  ostium  narrows,  and  finally  doses  about  the  eighth  week. 
Prior  to  this  time  the  ovum  may  be  extruded  from  the  fimbriated  extremity, 
constituting  a  li^ai  abortion.  If  this  does  not  occur,  the  tube  usually  ruptures, 
most  often  between  the  eighth  and  twelfth  week,  cither  into  the  peritoneal 
cavity  or  between  the  layers  of  the  broad  UgjimcuV.    \w  \^c  Vstosrx  «n«;c*."^>». 
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hemorrhage  may  be  quickly  fatal,  or,  if  the  rupture  is  small,  the  bleeding  taaj 
be  checked  by  the  bulging  ovum  aiul  a  new  sac  be  formed,  which  in  turn  is 
ruptured,  either  causing  a  fatal  hemorrhage,  or  again  forming  a  new  sac. 
In  rupture  lieiween  the  layers  of  the  broad  ligament,  the  bleeding  b  limited 
and  seldom  directly  fatal,  unless  the  broad  ligament  becomes  overdistetided 
and  also  gives  way.  Hemorrhage  is  frequently  the  result  of  perforation  of  the 
lube  by  developing  villi,  instead  of  rupture.  In  interstitial  pregnancy  rupture 
is  often  [wstponed  until  the  end  of  the  fourth  month,  and  occasionally  tak« 
place  into  the  uterine  cavity.  The  oN-um  develops  normally  until  the  first 
hemorrhage,  when  the  fetus  usually  dies;  if  the  patient  survives,  the  ovum  may 
be  absorlicd  or  converted  into  a  tubal  mole,  or  it  may  cause  suppur- 
ation. Occasionally  the  fetus  surx-ives,  and,  particularly  in  extraperitoneal 
ruptures,  may  reach  even  full  development.  If  the  fetus  dies  after  it  has 
attained  a  large  size,  it  may  mummify,  calcify  {lithopedion),  b^  converted  into 
adipocere,  or  suppurate,  the  resulting  abscess  breaking  into  the  peritoneal 
cavity,  rectum,  vagina,  bladder,  or  through  the  abdominal  wall.  It  ha.s  been 
asserted  thai  the  ]jlacenta  may  continue  to  develop  after  the  death  of  the  fetus, 
but  this  is  doubtful.  When  the  ovum  is  impregnated,  the  endometrium  forms  a 
decidua,  which  is  often  expelled  at  the  time  of  the  tubal  abortion  or  rupture. 
Bilateral  ectopic  gestation,  coincident  intra-  and  extrauterine  pregnancy,  and 
twin  or  triplet  extrauterine  pregnancy  have  all  been  obser\'ed. 

Symptoms  arc  often  absent  until  the  time  of  ruplui^e.  Thert  is  frwjuently 
a  histon,'  of  sterility  or  salpingitis,  followed  by  amenorrhea  and  the  early  signs 
of  pregnancy.  Tubal  abortion  or  rupture  is  announced  by  severe,  sharp, 
often  excruciating  pain,  with  shock  or  syncope,  and  the  symptoms  of 
internal  hemorrhage.  At  this  time  there  will  likely  be  metrorrhagia  with 
discharge  of  the  uterine  decidua,  either  in  shreds  or  as  a  cast  of  the  uterus. 
If  the  jiatient  sur\'ives,  other  attacks  usually  follow.  If  the  gestation  giies  to 
term,  spurious  labor  occurs,  and  the  fetus  dies  and  undergoes  the  changes 
mentioned  above.  The  uterus  is  enlarged,  the  cervix  soft,  and  prior  to  rupture 
the  tube  is  slightly  distended.  Subsequent  to  rupture  the  local  signs  are  those 
of  pelvic  hematocele  or  hematoma '(q.v.).  The  conditions  which  must  be 
differentiated  from  ectopic  gestation  may  be  grouj)cd  under  four  headings: 
(x)  Uterine  pregnancy,  pregnancy  in  a  bicomale  uterus,  and  spurious  preg- 
nancy; (2)  any  condition  giving  rise  to  a  \k\\\c  mass;  (3)  conditions  assudated 
with  acute  pain,  such  as  a]>|K'ndicitis  and  other  acute  intraabdominal  diseases; 
and  (4)  conditions  ass<jciated  with  metrorrhagia,  especially  abortion,  which 
|x?rhaps  is  the  most  frequeiu  condition  mistaken  for  ectopic  pregnancy  by  the 
general  jiractilioner,  liecausc  both  are  jircceded  by  amenorrhea,  and  in  each 
a  Heridual  membrane  is  dischargeA. 
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The  treatment  before  rupture  is  abdominal  section  and  removal  of  the 
aflected  tube,  providing  the  diagnosis  can  be  made  at  this  time.  Electricity, 
injections  into  the  sac,  and  other  measures  of  like  character  for  the  purpose 
of  destrojnng  the  embryo  should  never  be  employed.  If  rupture  occurs  into 
the  peritoneal  cavity,  the  abdomen  should  be  opened  immediately,  the  tube 
and  ovary  on  the  affected  side  removed  as  quickly  as  possible,  liquid  and 
clotted  blood  washed  from  the  abdominal  cavity  with  .salt  solution,  the  abdo- 
men closed  without  drainage,  and  the  patient  treated  for  shock  and  loss  of 
blood.  In  interstitial  pregnancy  it  may  be  necessary  to  perform  hysterectomy 
in  order  to  control  the  bleeding.  When  rupture  occurs  between  the 
layers  of  the  broad  ligament,  it  the  hematoma  is  small  and  there  arc  no 
constitutional  symirtoms  of  hemorrhage,  the  patient  should  be  put  in  bed, 
an  ice  cap  applied  to  the  lower  abdomen,  and  expectant  trcatment  adopted, 
with  the  hope  that  absorption  will  occur.  If  the  hematoma  is  large,  or  if 
constitutional  symptoms  of  hemorrhage  are  present,  operation  is  indicated. 
If  a  hematoma  treated  expectantly  suppurates,  it  should  be  opened  through 
the  vagina  and  drained.  In  advanced  extrauterine  pregnancy,  if  the  fetus 
is  alive,  ojieration  may  be  delayed  until  just  short  of  term,  with  the  hope  of 
saving  the  life  of  the  child.  The  entire  fetal  sac  shoulii  be  removed  if  [Mssible, 
and  when  this  is  inadvisable,  it  should  be  sutured  to  the  skin  and  drained. 
The  placenta  should,  however,  be  removed  if  such  can  be  done  witli  safely. 
Often  the  fear  of  a  fatal  hemorrhage  will  cause  the  operator  to  tie  the  cord 
close  to  the  placenta  and  allow  it  to  come  away  at  a  later  [leriod.  In  advanced 
cases  in  which  the  child  is  dead,  the  entire  sac  should  be  removed  or  drained, 
according  to  indications. 

THE  OVARY. 

The  ovaries  may  be  absent  or  rudimentary,  and  accessory  ovaries  have 
occasionally  been  observed. 

The  ovary  may  be  displaced  by  changes  in  the  [xisition  of  the  Fallopian 
IuIk  or  uterus,  by  tumors,  and  by  peritoneal  adhesions.  It  may  be  fi.xed  at  a 
high  level,  thus  corresponding  to  an  undescended  testicle,  or  it  may  be  found 
in  the  sac  of  a  hernia.  The  most  imjiortant  displacement  is  prolapse  of  the 
ovary  downward  into  Douglas's  pouch.  It  may  be  caused  by  relaxation  of 
the  ligaments,  especially  after  childbirth,  increased  intraabdominal  pressure, 
rvtroilcvialii>ns  of  the  uterus,  salpingitis,  and  by  any  condition  which  increases 
the  weight  of  the  ovary,  e.g.,  neoplasms  and  inflammatory  affections.  The 
symptoms  are  those  of  the  causative  lesion,  with  those  of  pressure  on  the 
ovary,  viz.,  d^'spamtnia,  painful  defecation.  awA  va-^fko^*'^'*-"^^'^^^.'*'''*''^''^'*' 


The  ^hgr'^  is  BMle  hy  ^*''>«""«'  eiammifioo.  The  tnelmeml  is  thai  ol 
the  comttiaa  wUdi  has  cnsed  the  prol^iae.  Wbea  doe  simpljr  to  irfaotioo 
o(  the  Gguncnts.  withoot  serioos  disupa  an  the  otvt,  the  BfundBMib-pdrk 
UgauKnt  majr  be  sborteiied,  or  the  ovair  satined  to  a  find  pactiaB  of  the 
broad  li^ment. 
Ovaritis,  or  iniknunatioo  of  the  ovary,  may  be  acute  or  chronic 
Acute  ovaritis  may  occur  in  mumps  or  other  acute  infectioos  fems,  and 
after  the  inggestioD  of  metallic  poisons,  such  as  ancaic  and  phosphorus,  but 
it  is  most  frequently  secondary  to  salpingitis,  hence  dae  lo  the  same  causes. 
The  ordinary  phenomena  of  inflammation  are  present.  The  disfa.se  may 
tenninate  in  resolution  or  in  abscess  fonnation.  or  it  may  become  duonic 
The  iympUmu  are  those  of  the  salpingitis  with  which  it  is  usually  associated; 
pftin,  however,  is  much  more  intense.  Pelvic  peritonitis  and  the  constitutional 
symptoms  of  sepsis  are  present  in  the  severer  forms.  Occasionally  the  enLu^ed 
ovary  may  be  mapped  out  on  bimanual  examination,  but  as  a  rule  all  that 
can  be  felt  is  a  sensitive  mass  behind  or  to  the  side  of  the  uterus,  consisting  of 
tube,  ovar}-,  and  pelvic  exudate.    The  treattHent  is  that  of  salpingitis. 

Chronic  ovaritis  may  follow  the  acute  fonn.  or  it  may  be  caused  by  repeated 
or  continued  congesticm  the  result  of  excessive  venery,  menstrual  suppression, 
displacements  of  the  uterus,  pelvic  tumors,  or  inflammatory  affcaions  of 
adjacent  organs.  In  the  eariy  stages  the  ovaries  are  enlarged  and  firm  [hyper- 
plasiic  ovaritis)  and  are  apt  to  prolapse  behind  the  uterus.  At  a  later  period 
rupture  of  the  Graafian  follicles  is  hindered  by  the  thickened  tunica  albugiaea 
and  the  ovary  is  filled  with  small  cysts  {cystic  ovaries).  In  the  final  sta 
the  connective  tissue  contracts  and  renders  the  ovar)-  small,  hard,  and  fissui 
(cirrhosis  oj  the  ovaries).  The  symptoms  are  pain  in  the  region  of  the  ovary, 
increased  by  walking,  defecation,  coitus,  or  jolting,  and  worse  at  tlie  menstrual 
periods,  which  are  apt  to  be  profuse  and  prolonged.  Sterih'ty  is  common, 
and  when  the  ovaries  become  cirrhotic,  there  may  be  amenorrhea.  Hysteria, 
neurasthenia,  and  various  reflex  neuroses  are  frequent  complications.  The 
diagnosis  is  made  by  bimanual  examination,  which  is  often  rendered  easier 
by  descent  of  the  ovaries. 

The  treatment  is  removal  of  the  cause  of  congestion  if  possible,  attention 
to  (he  general  health,  the  application  of  iodin  to  the  vaginal  vaults,  support 
of  the  ovary  with  a  tampon,  and  hot  vaginal  douches.  If  these  measures 
fail  to  give  relief,  the  ovaries  should  be  removed.  E.Tcision  of  the  most  dis- 
eased portion  of  the  ovary  by  a  wedge-shaped  incision  followed  by  sututc. 
puncturing  of  cj-sls,  and  shortening  of  the  infvindibulo-pelvic  H^unent  may 
be  lKMHfi<i;il.  but  such  measures  arc  uncertain. 
Tuberculosis  of  the  ovary  is  almost  always  secondary  to  tuberculosis  of 


the  Fallopian  tube  or  peritoneum,  and  the  infected  ovary  should  be  removed 
when  the  disease  in  these  situations  is  attacked. 

Atrophy  of  the  ovary  prior  to  the  menoiiause  may  be  caused  by  the  pressure 
of  tumors,  chronic  inllammation,  ovarian  hemorrliagc,  varicocele  of  the  broad 
ligament,  superinvolution  of  the  uterus,  obesity,  diabetes,  myxedema,  acromeg- 
aly, and  by  certain  neuroses  and  exhausting  diseases.  There  is  amenorrhea 
with  sterility.     The  treatment  is  directed  to  the  cause. 

Ovarian  hemorrhage  may  take  place  into  the  follicles  or  stroma  of  the 
avarj-,  as  the  result  of  congestion  or  inflammation,  and  is  called  oranan  a^- 


B.  465. — Shuwina  outline  of  sarcoma  of  rieht  ovary.     ( IMlycIinic  Hospttat. 


piUxy.  When  the  hemorrhage  is  diffuse,  the  whole  organ  may  be  converted 
into  a  blood  sac  {hematoma  oj  the  (rvary),  which  may  rupture  into  the  per- 
itoneal cavity,  resulting  in  the  formation  of  a  hematocele,  or  occasionally  caus- 
ing death  from  hemorrhage.  These  cases  are  usmilly  mistaken  for  ectopic 
pregnancy.  Small  hemorrhages  arc  of  little  imjtortance,  but  profuse  bleed- 
ing demands  abdominal  section  and  removal  of  the  ovary. 

Ttimors  of  the  ovary  include  the  fibroma,  myoma,  fibromyoma,  sarcoma, 
papilloma,  carcinoma,  ami  endothdiomu.  .Ml  of  these  growths  are  compara- 
tively nur,  and  the  malignant  are  more  frcciucnl  tluwv  vVvt  brecvv^  ■^■OTHiJcaa.. 
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Carcinoma  is  usually  secondary,  t)ul  may  be  primary,  and  is  commonly  of  the 
medullary  variety.  Sarcoma  (Fig.  465)  is  the  most  frequent  of  these  growths, 
and  is  usually  of  the  spindle-celled  variety.  The  ovary  rapidly  enlarges,  but 
retains  its  shape  and  presents  a  smooth  surface.  Ascites  is  common  and 
the  other  ovary  is  usually  involved.  It  may  occtir  in  childhood  and  some- 
times reaches  an  enormous  size.  The  symptoms  of  tumors  are  the  same 
as  tliose  of  cysts  of  the  ovary.  Ra]jid  growth  and  ascites  always  suggest 
malignancy.  The  treatment  is  removal  of  the  ovary;  the  opposite  organ  should 
always  be  excised  in  sarcoma,  as  it.  too,  is  generally  sarcomatous. 
Cysts  of  the  ovary  and  parovaritun  may  be  found  at  any  time  of  life,  but 
kmost  frequent  between  the  ages  of  twenty  and  6fty.    The  etiology  is  ob- 
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Fig.  466. — DjaKraiD  showins  ttraclurcs  from  which  cysts  arise. 

scure;  some  are  undoubtedly  the  result  of  inflammation.  Fig.  466  shows  the 
areas  in  and  about  the  ovary  in  which  cysts  develop.  The  hyihttid  oj  Mor- 
gagni,  representing  the  closed  extremity  of  MoUer's  canal,  is  a  small  cyst 
which  may  be  regarded  as  normal. 

Cysts  of  the  obphoron,  or  egg  bearing  portion  of  the  ovary,  arc  of  several 
varieties.  Simple  or  jolliadar  cysts  (hydrops  joHiculorum)  arc  dilated  Graafian 
follicles;  they  arc  unilocular,  multiple,  and  usually  bilateral  and  of  small  size,  but 
occasionally  may  be  as  large  as,  or  larger,  than  a  man's  head.  The  cyst  rvplaccs 
the  ovary,  and  has  a  Ihin  wall  and  serous  contents.  Cysts  oj  the  corpus  lulrum 
are  unilocular  and  rarely  larger  than  an  orange.  Microscopic  examination 
of  the  wall  demonstrates  the  bud-like  papillae  characteristic  of  the  corpus 
luteum.  Cystadenoma  (glandular  proHjerating  cyst)  springs  from  the  parcn- 
cbrma  of  the  ov.iry  and  may  attain  «n  enormiowssiBc.    It  is  always  multiloc- 
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ular,  and  sometimes  resembles  a  honeycomb  on  section,  the  walls  being  made 
up  of  altered  glandular  tissue.  Unilocular  cysts  of  this  variety  are  due  lo 
absorption  of  the  partition  walls.  The  contents  may  be  thin  or  gelatinous, 
and  light  yellow,  green,  purple,  or  black  in  color;  the  contents  of  the  different 
toculi  in  the  same  cyst  usually  vary  in  color  and  consistency.  Occasionally 
the  cysts  contain  papillary  growths.  Dermoidi  containing  epiblaslic  deriva- 
tives, such  as  hair,  teeth,  etc.,  occur  in  the  ovaries,  as  well  as  teralumata,  whicli 
contain  tissues  from  all  the  blastodermic  layers.  Dermoids  ha\e  dense  walls, 
and,  because  of  their  weight,  arc  more  prone  to  rotate  on  the  pedicle  than  other 
cysts.  Rupture  or  aspiration  of  a  dermoid  may  result  in  peritonitis,  owing  to 
the  irritating  character  of  its  contents. 

Cysts  of  the  paroophoron,  or  hilum  of  the  ovary,  which  consists  of  connec- 
tive tissue  and  blood  vessels,  are  usually  unilocular,  do  not  affect  the  shape  of 
the  ovary  unless  of  large  size,  burrow  between  the  layers  of  the  mesosalpin.x 
and  broad  ligament,  and  generally  contain  papillomatous  masses  {proiijerating 
papillary  cysts),  which  may  spread  to  and  infect  the  peritoneum,  causing  ascites 
and  the  growth  of  papillnmata  all  over  the  abdominal  cavity. 

Cysts  of  the  parovarium  arising  in  the  verliail  tubes  are  generally  unilocu- 
lar, filled  with  a  clear  fluid  of  low  specific  gravity,  and  burrow  between  the 
layers  of  the  broad  ligament.  They  neither  contract  adhesions  nor  suppurate, 
and  never  occur  before  puberty.  The  ovary  is  attached  to  one  side  of  the 
cyst,  over  which  is  stretched  the  Fallopian  tube.  Cysts  oj  Gartner's  duct 
may  project  down  Into  the  vagina.  Cysts  oj  Kobelt's  lubes  are  small,  pedun- 
culated, and  of  no  ttinicat  importance. 

Tubo-ovarian  cysts  are  retort-shaped  and  due  to  fusion  of  the  lube  with 
an  ovarian  cy.st,  or  lo  the  communication  of  the  tube  with  an  abnormal  perit- 
oneal investment  of  the  ovary  (muirian  hydrocele).  In  some  of  these  cases 
the  fluid  is  evacuated  through  the  Ixihv  into  the  uterus. 

The  symptoms  of  ovarian  cysts  arc  mainly  those  of  pressure,  such  as  have 
been  listed  under  fibromyomata  of  the  uterus,  and  those  due  to  accidental 
complications.  Menstruation  may  be  unaffected,  or  there  may  be  amenorrhea 
from  destruction  of  the  ovaries,  or  menorrhagia  from  pressure  on  the  pelvic 
veins.  When  the  tumor  is  very  large  it  interferes  with  respiration,  presses 
on  the  stomach  and  intestines,  causing  emaciation  and  a  [:x;culiar  facial  e:[pres- 
siun  (Jades  oiiariatia),  and  leads  to  umbilical  hernia,  dilated  superficial  veins, 
and  to  the  formation  of  linea;  albicantes.  Sometimes  the  breasts  enlarge,  be- 
come pigmented  and  f)ainful,  and  secrete  colostrum.  Death  is  usually  the 
result  of  exhaustion,  uremia,  or  some  complication. 

The  complications  are  ascites,  inflammation  (adliesions,  suppuration), 
torsion  of  the  pedicle  (hemorrhage,  gangivne"),  awA  ruvVaxc. 
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Ascites  is  most  frequent  in  malignant  growths,  fibromata,  and  papillomat- 
ous cysts. 

Inflammation,  causing  symptoms  of  localized  peritonitis,  may  be  caused 
by  tapping,  or  by  infection  derived  from  the  tubes,  bladder,  intestines,  or  from 
the  blood  or  l}'niph  vessels.  Circumscribed  or  universal  adhesiims  are  thus 
fonjied  between  the  cyst  wall  and  adjacent  structures,  which  may  be  %-ascular 
enough  to  keep  the  cyst  alive,  even  after  it  has  been  separated  from  its  pedicle. 
Suppuration  is  most  frequent  in  dermoids,  and  is  manifested  by  the  signs 
of  a  severe  localized  peritonitis,  with  the  constitutional  symptoms  of  sepsis. . 
The  treatment  of  these  cases  is  immediate  removal  of  the  cyst,  or,  when  this 
is  imjxissible,  suture  of  the  cyst  to  the  abdominal  wall  and  drainage.  Left 
to  itself  the  abscess  may  rupture  into  the  peritoneal  cavity,  into  one  of  the 
hollow  viscera,  into  the  vagina,  or  e.\temally  through  the  abdominal  wall. 

Torsion  of  the  pedicle  is  most  apt  to  occur  when  the  pedicle  is  long,  when 
the  tumor  is  small  and  heavy,  e.g..  dermoids,  and  during  pregnancy.  If  the 
twist  takes  place  slowly,  the  cyst  may  be  gradually  sc[>arated  from  its  pedicle 
and  be  nourished  by  adhesions.  When  the  torsion  is  acute  and  tight,  strangula- 
tion ensues,  the  cyst  increasing  in  size  from  effusion  of  blood  and  later  liecom- 
ing  gangrefums.  There  are  severe  pain,  shock,  rigitlity  of  the  abdominal 
muscles,  and  symptoms  of  internal  hemorrhage  if  there  is  much  loss  of  blncd 
Intracystic  liemorrhage,  causing  sudden  enlargement  of  the  tumor,  also  nuLf 
occur  spontaneously  from  dilated  veins  or  papillomatous  masses,  or  it  may 
follow  injur)'  or  tapping.  Torsion  of  the  pedicle  calls  for  immediate  remij\Til 
of  the  cyst. 

Rupture  of  the  cyst  may  follow  traumatism  of  any  character,  twisting  of 
the  pedicle,  or  simple  ovcrdistention.  It  is  most  prone  to  occur  in  the  thin- 
walled  parovarian  cj'St.  The  swelling  suddenly  diminishes  in  size  or  disajf- 
pears,  and  free  fluid  is  found  in  the  abdomen.  This  may  be  rapidly  absorbed, 
leading  to  free  sweating  and  the  passage  of  large  quantities  of  urine.  Id 
rare  instances  symptoms  of  intraabdominal  hemorrhage  appear.  The  pas- 
sage of  serous  fluid  into  the  peritoneal  cavity  does  no  harm  unless  the  cyst 
is  inflamed.  Rupture  of  a  dermoid  is  generally  followed  by  peritonitis;  if 
the  cyst  be  papillomatous,  these  growths  may  be  widely  implanted  throughout 
the  abdominal  cavity.  Operation  is  not  require*!  for  rupture  of  the  cyst, 
tmless  it  be  dermoid  or  papillary  in  nature,  or  unless  there  be  symptoms  of 
internal  hemorrhage  or  peritonitis. 

The  diagnosis  of  small  cysts  is  made  by  bimanual  examination,  /n/bm- 
matory  masses  arc  fixed,  more  painful,  intimately  connected  with  the  uterus, 
and  are  preceded  by  a  history  of  infection.  Solid  tumors  are  much  harder. 
are  often  accompanied  by  asdics.  aj\d  ^^tow  ra\iidly  if  malignant.    The  prts- 
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ence  or  absence  of  fluctuation  depends  upon  the  thickness  of  the  cyst  wall, 
the  number  of  Uxuli,  and  the  contents  of  the  cyst.  Dermoids  have  a  doughy 
feel  and  the  X-ray  may  show  the  presence  of  bone.  A  large  cyst  ascends 
into  the  abdomen  and  may  be  mistaken  for  conditions  like  ascites,  pregnancy, 
hematomctra,  hydramnios,  and  distended  bladder.  In  ascites  the  flanks 
bulge  and  present  a  mov'able  dulncss,  while  the  central  portion  of  the  abdomen 
is  tympanitic;  the  reverse  is  true  of  ovarian  cyst.  In  localized  peritoneal 
effusions,  such  as  are  most  often  seen  in  connection  with  tuberculous  peritonitis, 
the  diagnosis  may  be  impossible  without  e.Tplorator)'  incision.  A  pregnant 
uterus  is  more  central,  less  fluctuating,  and  is  .associated  with  softening  of 
the  cervix,  amenorrhea,  and  the  positive  signs  of  pregnane)-;  the  parts  of  the 
fetus  may  be  recognized,  and  the  growth  is  more  rapid  than  ovarian  cyst. 
In  hematometra  the  menses  are  absent,  atresia  of  the  genilal  canal  is  present, 
the  tumor  is  central  and  formed  by  the  uterus,  and  the  mcnstnial  molimina 
appear  each  month.  Hydramnias  will  show  the  signs  of  pregnancy.  A  dis- 
tended bladder  will  collapse  upon  the  introduction  of  a  catheter. 

The  treatment  is  ovariotomy,  or  removal  of  the  cyst.  Tapping  is  never 
indicated,  unless  the  patient's  condition  forbids  a  more  formidable  operation. 
Ovariotomy  is  performed  through  a  median  abdominal  incision  below  the 
umbihcus.  A  hand  is  introduced  into  the  abdomen  and  any  light  adhesions 
broken,  care  being  taken  not  to  mistake  the  peritoneum  for  the  cyst  wall. 
The  cyst  is  punctured  with  a  trocar  to  which  a  rubber  tube  is  attached,  the 
contents  draining  into  a  bucket  at  the  side  of  the  table.  An  assistant  makes 
pressure  on  the  abdominal  wall  to  keep  it  closely  applied  to  the  cyst,  whidi 
is  seized  with  forceps  and  drawn  from  the  abdomen  as  it  collapses.  Adhesions 
to  the  deeper  parts,  if  present,  may  now  be  separated,  or  tied  and  cut,  according 
to  their  nature,  oozing  from  large  raw  surfaces  being  controlled  by  pads  soaked 
in  hot  water,  or  by  sutures  or  gauze  packing.  The  pedicle,  consisting  of  the 
broad  ligament,  the  ovarian  ligament,  and  the  Fallojiian  lube,  and  containing 
the  anastomosis  between  the  ovarian  and  uterine  arteries,  is  tran5fi.xed  and 
ligated  as  in  salpingn-ofiphorcctomy,  and  divided  aUiut  one-half  inch  beyond 
the  ligature.  The  other  ovary  should  be  removed  if  it  is  diseased,  if  the 
woman  is  near  the  menopause,  or  if  the  ovarian  growth  is  malignant  or  papillo- 
matous. In  dermoids,  papillomatous  cysts,  and  in  cysts  which  are  indamed 
or  suppurating,  the  growth  should  be  removed  without  tapping  whenever 
possible.  Intraligamentary  cysts  are  enucleated  after  incising  the  layers 
of  the  broad  ligament,  and  usually  after  tying  the  ovarian  and  occasionally 
the  uterine  arter)'.  The  raw  cavity  left  is  closed  by  sutures,  and  sometimes 
drained  through  the  vagina.  I'he  abdominal  wound  is  closed  in  the  usual 
manner.    When  adhesions  arc  dense  and  ut\iversa\,  ^^wrtAtv^iVj  "^^or.  >y=Nv^- 
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tion  of  the  patient  is  poor,  the  cyst  may  be  sutured  to  the  abdominal  woubc 
and  drained  {marsupializalion).  The  mortality  of  uncomplicated  ovariot- 
omy is  about  s  per  cent. 

PELVIC  PERITONEUM  AND  CONNECTIVE  TISSUE. 


Pelvic  peritonitis  is  usually  secondary  to  salpingitis,  but  may  follow  inflam- 
mation or  perforation  of  any  of  the  pelvic  organs,  or  the  leakage,  through  the 
tube  into  the  peritoneal  cavity,  of  fluid  which  has  been  injected  into  the  uterus. 
It  may  be  caused  also  by  the  irritation  of  jxrlvic  tumors,  and  is  a  part  of  a  gener- 
alized peritonitis  caused  by  lesions  of  any  of  the  abdominal  viscera.  The 
symptoms  are  pain  and  tenderness  in  the  lower  part  of  the  abdomen,  rigidity 
of  the  overlying  muscles,  constipation,  tympany,  vomiting,  irritability  of  the 
bladder,  fever,  and  a  rapid,  wiry  pulse.  The  patient  lies  on  the  back  with 
the  knees  drawn  up.  The  vagina  is  hot  and  drj', 
the  vaginal  fomices  exceedingly  tender,  aa>d  the 
pelvis,  particularly  the  pouch  of  Douglas,  filled 
with  exudate  (Fig.  467),  which  may  he  hard  or 
soft,  according  to  the  presence  or  absence  of  pus. 
The  treatment  of  acute  pelvic  peritonitis  due 
to  salpingitis  is  rest  in  bed,  fluid  diet,  an  ioe  bag 
to  the  lower  abdomen,  saline  purgatives,  hot 
vaginal  douches,  sedatives  for  pain,  and  stimulants 
if  needed.  If  suppuration  occurs  and  fluctuation 
can  be  delected  in  Douglas's  pouch,  the  abscess 
should  be  opened  in  this  situation  and  a  drainage 
tube  inserted,  particularly  if  the  condition  of  the 
patient  is  p»or.  Even  after  an  abscess  has  been  drained  through  the  vagina, 
it  will  usually  be  necessary  to  remove  the  tubes  and  ovaries  at  a  later  period, 
when  the  condition  of  the  patient  has  improved.  In  all  other  cases  abdominal 
section  with  removal  of  the  cause  of  trouble  is  the  proper  la-atmcnt. 

Chronic  pelvic  peritonitis  is  adhesions  and  organizing  exudate  following 
the  acute  form,  and  results  in  displacements  of  the  uterus  ami  appendages. 
Its  treatment  has  been  considered  with  these  subjects  and  with  salpingitis. 

Pelvic  cellulitis  is  inflammation  of  the  connective  tissue  of  the  pelvis,  *nd 
may  exist  alx>ut  the  bladder,  uterus,  vagina,  or  rectum  (p.  596),  or  in  any  of  the 
pelvic  ligaments.  It  is  comparatively  rare,  and  almost  always  associated  with 
pelvic  peritonitis.  Parametritis  is  that  form  involving  the  connective  tissue 
of  the  broad  ligaments.  It  is  usually  of  puerperal  origin,  the  infection  enter- 
ing  through  lacerations  or  abrasions  of  Uie  endometrium,  cervix,  or  vagina, 
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but  it  may  be  caused  also  by  inflammation  of,  or  operations  on,  any  of  the 
pchic  organs.  The  pathology  is  that  of  cellulitis  elsewhere.  Suppuratirjn 
is  the  common  result,  the  abscess  rupturing  into  the  vagina,  rcclum.  or  blad- 
der, or  through  the  abdominal  wall  above  Poupart's  ligament,  through  one 
of  the  hernial  canals,  or  through  the  sciatic  or  obturator  foramen;  occasion 
ally  It  opens  into  the  peritoneal  cavity.  The  exudate  may  be  wholly  absorbed, 
or  it  may  organize  and  result  in  chronic  pelvic  congestion,  displacements  of 
the  uterus,  or  stricture  of  the  rectum. 

The  symptoms  in  the  mildest  cases  are  those  of  the  causative  salpingitis 
or  endometritis.  In  the  severe  form  there  are  chills,  fever,  and  the  general 
symptoms  of  septicemia.  Locally  there  are  pain,  metrorrhagia,  and  often 
irritability  of  the  bladder  or  bowel,  when  the  connective  tissue  about  these 
structures  is  involved.  Digital  examination  reveals  the  exudate  in  the  broad 
ligaments,  more  commonly  on  the  left  side,  and  fjossibly  about  the  rectum, 
cr.  or  above  Poupart's  ligament,  if  the  inflammation  spreads  so  far.     If 
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suppuration  occurs,  the  septic  symptoms  continue  and  the  mass  softens. 
Pelvic  cellulitis  can  seldom  be  difTerentiated  from  pelvic  peritonitis,  indeed, 
the  two  arc  commonly  as.wniatcd.  Cellulitis,  however,  when  existing  alone, 
is  1«S9  painful,  more  often  unilateral,  and  more  prone  to  suppurate,  and  it  bulges 
into  the  vagina,  displaces  the  uterus  laterally,  and  presents  no  exudate  in  the 
peritoneal  pouches  in  front  of  and  behind  the  uterus  (Figs.  467,  468). 

The  treatment  is  that  of  pelvic  peritonitis.  If  suppuration  occurs,  thcabscess 
should  be  incised  either  through  the  vagina  or  above  PouiKirt's  ligament, 
according  to  its  situation.  In  doubtful  cases  the  abdomen  may  be  ofjened 
in  the  median  line,  the  relations  of  the  mass  determined,  and  in  the  absence 
of  disease  of  the  apiK-ndagi-s  the  abdomen  closed  and  the  abscess  oixmed 
thmugh  the  vagina.  Organized  exudate  is  treated  by  hot  sitz  baths,  hot 
vaginal  douches,  pressure  by  boro-glyccrid  tampons  in  the  vagina  and  shot 
twgs  on  the  lower  abdomen,  and  by  the  internal  administration  of  potassium 
io<lid  and  tonics. 

Pelvic  hematocele  is  an  effusion  of  blood  into  the  cavity  of  the  pelvic  perit- 
oneum. It  ih  almost  always  due  to  n  ruptured  ectopic  pregnancy  or  a  tubal 
abortion.  l)ut  may  be  caused  al.so  by  rtiplurc  of  an  ovarv&tv  Ksw^-Vwroa., t-vss,^ 
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sive  bleeding  following  rupture  of  a  Graafian  follicle,  rupture  of  peritoneal 
adhesions  from  traumatism,  regurgitation  of  blood  in  atresia  of  the  genital 
canal,  malignant  tumors  of  the  pelvis,  and  by  operations  on,  or  injuries  of,  any 
of  the  abdominal  viscera.  The  bI(K>d  gravitates  into  the  pouch  of  Douglas, 
where,  after  a  time,  it  cxtagulates  and  becomes  encapsulated  by  adhesions. 
Finally  it  may  undergo  absorption,  organization,  or  suppuration.  The 
symptoms  are  sudden  sharp  prfin,  followed  by  evidences  of  internal  bleeding 
if  there  be  much  loss  of  blood.  When  the  blood  coagulates,  there  may  be 
signs  of  pressure  on  any  of  the  pelvic  organs.  At  first  there  is  only  an 
indefinite  fulness  in  the  posterior  fornix,  but  as  the  blood  clots,  this  becomes 
firmer  and  may  crepitate  on  pressure. 

Pelvic  hematoma  is  an  extraperitoneal  effusion  of  blood,  usually  between 
the  folds  of  the  broad  ligament.  It  is  generally  due  to  the  ru|)ture  of  an  ectopic 
pregnancy,  but  may  be  caused  also  by  spontaneous  or  traumatic  rupture  of 
any  of  the  pelvic  vessels,  especially  varices  of  the  broad  ligament.  The  symp- 
toms are  similar  to  those  of  hematocele,  though  fatal  hemorrhage  is  less  com- 
mon and  coagulation  occurs  more  quickly.  The  hematoma  is  felt  to  the  side  of 
and  behind  the  cervix,  displacing  the  uterus  forward  and  to  one  side,  and  may 
be  detected  above  Poupart's  ligament  when  of  large  size.  It  may  rupture  into 
the  peritoneal  cavity,  vagina,  or  rectum,  and,  like  hematocele,  it  may  undergo 
absorption,  organization,  or  suppuration. 

The  treatment  of  hematocele  and  hematoma,  the  result  of  ectopic  preg- 
nancy, has  already  been  given.  When  due  to  other  causes,  the  patient  should 
be  confined  to  bed  and  ice  applied  to  the  lower  abdomen.  If  the  mass  steadily 
increases  in  size,  or  is  accomjianied  by  symptoms  of  internal  bleeding,  the 
abdomen  should  be  opened  and  the  hemorrhage  controlled.  If  suppuration 
occurs,  the  abscess  should  be  opened  thniugh  the  vagina. 

Varicocele  of  the  broad  ligament  is  usually  the  result  of  displacements, 
tumors,  or  chronic  inflammation  of  the  pelvic  organs,  or  other  conditions 
producing  chronic  a)ngcstion,  such  as  constipation,  sedentary  life,  and  chronic 
diseases  of  the  heart,  lungs,  or  liver.  As  in  the  male,  the  left  side  is  more 
frequently  affected.  The  symptoms  are  those  of  the  causative  lesion,  with 
dull  aching  pelvic  pain,  which  is  worse  on  standing  and  relieved  by  the 
recumbent  ]x)sturc.  The  treatmrnt  is  removal  of  the  cause  and  attention  U) 
the  general  hcaltli.  When  tiie  alidomen  is  opened  for  other  reasons,  the  veins, 
as  well  as  any  calcified  thrombi  {pitieboliths),  may  be  excisetL 

Neoplasms  of  the  pelvic  connective  tissue  require  no  special  description. 
When  intraligamcntar)-  they  may  be  removed  in  tlie  same  way  as  parovarias 
cysts  or  intraligamentary  fibroids  of  the  uterus. 
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CHAPTER  XXXI. 
EXTREMITIES. 

As  most  of  the  diseases  and  injuries  of  the  extremities  have  been  dealt  with 
in  the  preceding  pages,  little  need  be  considered  in  this  chapter  except  deform- 
ities and  amputations. 

Congenital  elevation  of  the  scapula  {SprengePs  deformity)  is  rare.  The 
scapula  is  elevated,  and  its  lower  angle  rotated  towards  the  spine.  It  may  be 
associated  with  scoliosis,  and  asymmetry  of  the  head.  The  suprascapular 
muscles  are  shortened  and  sometimes  ossified.  When  seen  early  in  life  the 
contracted  muscles  should  be  divided. 

Scapuliun  alatum,  or  winged  scapula,  was  formerly  supposed  to  be  due 
to  slipping  of  the  lower  angle  of  the  bone  from  beneath  the  fibers  of  the  latis- 
simus  dorsi,  hence  the  term  dislocali4m  of  the  lower  angle  of  the  scapula;  it  is 
now  thought  to  be  due  to  paralysis  of  the  serratus  magnus  following  poliomyel- 
itis or  depending  upon  a  neuritis.  The  treatment  is  electricity,  massage,  strych- 
nin, and  in  some  cases  a  brace.  Tubby  transplants  the  lower  portion  of 
the  pectoralis  major  to  the  digitations  of  the  serratus  magnus,  after  splitting 
it  to  correspond  to  these  serrations.  When  bilateral  the  scapulae  may  be 
sutured  together  (von  Eiselberg).  Duval  sutures  the  inner  border  of  the 
scapula  to  the  sixth  and  seventh  ribs. 

Club-band  may  be  palmar,  dorsal,  radial,  or  ulnar,  depending  on  the 
direction  of  the  deviation.  In  congenital  absence  of  the  radius  there  is  a  pro- 
nounced radial  club-band.  The  mildest  cases  may  be  remedied  by  massage 
and  passive  motion;  in  others  tenotomy  will  be  required.  When  the  bones 
are  much  altered,  osteotomy  of  one  of  the  bones  of  the  forearm  or  removal 
of  one  or  more  of  the  carpal  bones,  according  to  the  type  of  deformity,  may  be 
needed. 

Polydactylism,  or  supernumerary  fingers  or  toes,  requires  amputation  of 
the  accessory  digits  if  they  are  useless  or  troublesome.  Macrodactylism, 
or  congenital  hypertrophy  of  one  or  more  fingers  or  toes,  also  may  require 
amputation.  Ectrodactylism  is  the  absence  of  one  or  more  digits.  Sjrn- 
dactylism,  or  webbed  fingers,  is  treated  by  incising  the  web  in  such  a  way  as 
to  form  a  flap  which  is  used  to  cover  the  raw  surface  betwe«v.lV«,'K«>\a.^'v'^«. 
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fingers,  or  by  raising  two  flaps  of  skin  by  an  incision  along  ibe  middfe  of  il 
(jaltnar  surface  of  one  finger  and  another  along  the  middle  ol  the  doml  s«ir- 
facc  of  the  other  finger,  the  flaps  being  wrapped  around  the  digits  after 
they  have  been  sc-faratcd. 

Congenital  contraction  of  the  fingers  is  most  often  seen  in  the  little  finger, 
and  corresponds  to  congenital  hammertoe. 'with  which  it  is  sometimes  aato- 
ciated.  The  first  phalanx  is  hypercxtended  and  the  second  and  third  fleaol 
(bus  differing  from  Dupuytrcn's  contraction,  in  which  the  first  and  second  pha- 
langes are  flexed  and  the  third  extended.  In  the  former  the  middle,  and  m 
the  latter  the  lateral  digital  j)rocesses  of  the  palmar  fascia  are  sbortowd. 
The  Ireatmrnl  is  forcible  correction  and  the  application  of  a  splint,  tw  di' 
(if  the  contracted  fascia. 

Snap-  or  trigger-finger  is  an  acquired  deformity  in  which  one  or  possibly 
two  fingers  can  lit-  extended  only  by  great  effort  or  by  using  the  other  hand, 
when  the  finger  flics  out  like  the  blade  of  a  penknife.  It  is  caused  by  any 
lesion  which  offers  a  limited  obstruction  to  the  play  of  the  tendon  in  its  sheath, 
e.g.,  contraction  of  the  sheath,  enlarged  sesamoid,  ganglion,  or  a  growth  on 
the  tendon,  hence  in  most  instances  cure  can  be  obtained  only  by  incision  and 
removal  of  the  obstruction. 

Mallet  finger  is  a  drooping  of  the  distal  phalanx  as  the  result  of  rupture  or 
overstretching  of  the  end  of  the  extensor  tendon,  such  as  may  be  caused  by 
sudden  and  violent  hyperflexion  of  the  end  of  the  finger.  In  the  early  stages 
it  is  treated  by  the  application  of  a  splint.  If  the  deformity  persists,  the 
tendon  niiiy  be  sutured  to  the  periosteum. 

Dupuytren's  contraction  is  a  shortening  of  the  palmar  fascia  the  result 
uf  a  chronic  cirrhotic  inflammation,  which  begins  as  an  induration  in  the 
palm,  and,  as  it  progresses,  gradually  puckers  the  skin  and  causes  a  permanent 
llexion  of  the  little  and  ring  fingers,  and  loss  frequently  of  the  remaining  fingers. 
It  is  most  common  in  middle  aged  men  and  may  be  bilateral.  Occasionally 
it  follows  long  continued  pa-ssurc.  such  as  is  necessitated  by  the  use  of  certain 
tools,  and  a  gouty  or  rheumatic  history  is  often  obtainable.  On  seeing  bis 
first  case,  the  student  feels  the  tense  bands  of  fa.sria  and  almost  invariably 
makes  a  diagnosis  of  contracted  tendon.  The  treatment  is  excision  of  the 
contracted  fascia,  either  through  longitudinal  incisions,  or  after  dissecting  off 
the  skin  in  the  form  of  a  flap.  Subcutaneous  section  of  the  tense  bands  is 
unsatisfactory. 

Coxa  vara  is  a  downward  bending  of  the  neck  of  the  femur,  which  tnay 
form  an  angle  of  90°  or  even  less  with  the  shaft  of  the  bone.  It  may 
affect  one  or  both  sides  and  is  frequent  in  young  males,  although  it  may 
ncnir  in  cither  sex  nnd  at  any  period  nf  life;  indeed  it  is  physiological  in  old 
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age  and  may  be  congenital.  Diseases  which  soften  the  Mseous  tissue,  such  as 
rickets,  osteomalacia,  ostitis  deformans,  and  chronic  inflammatory  affections  of 
bone,  as  well  as  fracture  of  tlie  neclv  of  the  femur,  may  resuh  in  coxa  vara. 
The  symptoms  are  pain  and  lameness.  The  limb  is  shortened,  the  trochanter 
lies  above  Nelaton's  line,  and  there  is  marked  limitation  of  abduction.  The 
foot  may  be  everted  and  internal  rotation  restricted,  if  the  neck  is  twisted  back- 
wands,  and  less  commonly  inverted  with  the  restriction  of  external  rr)tation. 
if  the  neck  is  twisted  forward.  Careful  examination,  with  a  radiogram,  will 
usually  [icrmit  ca.sy  difTcrcntiation  from  co.xalgia  or  congenital  dislocation. 
The  treatment  in  the  developing  stages  is  rest  in  bed  with  extension,  or 
the  use  of  some  form  of  hip  splint,  for  a  number  of  months,  in  order  to 
prevent  further  deformity,  the  nutrition  of  the  limb  being  maintained  by  mas- 


Kic.  469.— I.  Normal  femur,  z.  Coxa  vara— cuneiform  ostpotomy, 
J.  Ahduclion  of  limfi  fixe*  (he  upper  fragment  auainst  rim  of  occl- 
atMilum  and  close*  openmK  in  Unne.  4.  Rei>lacemenl  nf  limli  after 
union  i<«  complete  elevates  (fie  neck  to  it^  former  position.  (  VVfiilman.) 


sage  and  electricity.     Persistent  deformity  when  disabling  may  be  corrected 
by  osteotomy,  eitlier  linear  or  cuneiform  (I'ig.  469). 

Coxa  valga  is  an  increase  in  the  angle  between  the  neck  and  shaft  of  the 
femur.  .\s  in  coxa  vara  the  neck  may  be  twisted  forwards  or  backwards. 
Adduction  is  limited.  It  has  been  found  associated  with  diseases  like  those 
mentioned  under  coxa  vara.  Osteotomy  and  correction  of  the  deformity 
may  |Kissibly  be  indicated  in  some  cases. 

Genu  vaig^um,  or  knock-knee,  i.s  an  abnormal  outward  ilellcction  of  the  leg. 
ihc  feet  being  separated  when  the  knees  arc  together  in  the  extended  position. 
One  or  both  limbs  may  be  adected.  According  to  the  cause,  the  cases  may  be 
grouped  in  three  clas.scs: 

I.  Genu  valgum  rlnicliitii  iim  appears  soon  after  the  child  begins  to  walk, 
the  normal  angle  between  the  thigh  and  the  leg  bein^  cua^jfii^^vtA.  ■*&  nSnc 
4S 
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result  of  Icnt^hening  of  the  internal  condyle,  or  bending  of  the  femur  above,  j 
or  the  tibia  below,  the  knee.  The  internal  lateral  ligament  is  slrrtched,  and 
the  joint  is  often  abnormally  movable  in  all  directions  (loose  knees).  ».  Ctnu 
valgum  sUitirum  is  most  common  during  adolescence  in  those  of  poor  physique, 
or  in  those  who  are  compelled  to  stand  much  or  to  carr^-  hea\-y  weights.  It 
is  supixiscd  by  some  to  be  due  to  a  latent  form  of  rickets.  Owing  to  the  nor- 
mal obliquity  of  the  femur,  most  of  the  weight  of  the  body  is  transmitted  to 
the  tibia  through  the  external  condyle  of  the  femur,  and  knock-knee  is  pre- 
vented by  the  action  of  the  muscles  on  the  inner  side  of  the  limb.  In  the 
weak  or  overwrirked  these  muscles  tire  and  the  individual  assumes  an  attitude 
of  rest  with  the  feet  separated  and  the  knees  extended,  thus  relaxing  the  mus- 
cles, stretching  the  internal  lateral  ligament,  and  ultimately  causing  atrophy  of 
the  external  condyle  and  hyjicrtniphy  of  the  internal  condyle.  The  patella 
passes  externally,  the  tissues  on  the  outside  of  the  limb  are  contractttl,  and  the 
tiljia  is  usually  rotated  outwards.  The  patient  has  a  rolling  gait,  and  scoliosis 
may  follow  in  unilateral  cases.  As  the  enlargement  of  the  internal  condyle 
is  chiefly  in  the  vertical  and  transverse  directions,  the  deformity  disappears 
when  the  knee  is  flexed  to  a  right  angle,  unless  the  tibia  Is  curved.  3.  Other 
causes  of  knock-knee  are  infantile  or  other  forms  of  paralysis,  fracture  or 
dislocation  of  the  knee,  and  destructive  inflammatory  affections  of  the  joint 
or  neighboring  bones.  Flat-foot  may  be  cither  the  cause  or  the  result  *( 
knock-knee. 

The  treatment  during  the  early  stages  consists  in  keeping  the  patient  off 
the  feet  and  cmploj-ing  massage  and  daily  atrrefthv  mamfulaiiims.  the  knee 
being  pn-ssed  outward  and  the  tibia  inward.  Constttutional  measures  ior 
rickets,  or  in  static  cases  for  the  feeble  general  health.  sbouM  be  empitijred. 
At  a  later  period  braces  consisting  of  an  outside  steel  rod  namiiiK  froai  the 
tmchantcr  to  the  foot,  and  supplied  with  straps  for  pulling  the  knee  outwanL 
are  indicated.  Wlien  the  bones  have  become  thoroughly  nif^5^rt\  (at  the  afe 
of  thitt-  or  four  in  children),  cure  can  he  obtained  only  by  »ftritlnt  ^tmtmmL 
Macewen's  osteotomy  is  the  usual  operation.  The  outer  side  of  the  kaee 
is  |>bce<l  on  a  saml  bag.  and  a  small  longitudinal  indsioii  made  on  the  ioBcf' 
side  just  al)ove  the  adductor  tubercle.  Through  this  an  oslemnaie.  whidi  dif- 
fers from  a  dtisel  in  being  be>1^led  on  both  sides  (F^  *i>).  is  pased  down 
to  the  bone,  turned  tninsversely.  and  driven  three-fioaitfas  of  the  waj  tboooj^ 
the  bcoc.  It  is  tlien  withdrawn,  the  remaining  poitiaa  of  iIk  booe  brafaa, 
the  wound  sutured,  and  the  limb  pot  up  in  phslo  in  a  uamJteJ  pnnirinn 
RaHy.  and  only  in  the  worst  cases,  b  it  necessary  lo  icmore  a  «<e4pr  of  banc 
(emmeifirrm  asttolamy).  The  -cast  is  lemmeil  in  sis  weeks  asd  the  patknl 
tJhmed  to  mik  u  the  end  of  t«o  noailiB. 
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Genu  varum,  or  bow-leg,  is  the  reverse  of  genu  valgum,  the  extended  knees 
being  separated  when  the-feet  are  together.  It  is  almost  always  due  to  rickets, 
which  permits  the  tibia;  to  bend  outward.  Occasionally  the  deformity  is 
produced  by  a  bending  of  the  femur  or  an  enlargement  of  the  external  condyle. 
An4fri<>r  btrw-irg  is  a  forward  curv'C  of  the  tibia,  usually  near  one  extremity 
of  the  bone,  and  generally  associated  with  some  lateral  deviation,  thus  differing 
from  the  sabre  blade  dejormiiy  of  s>'philis,  which  is  due  to  a  hyperjJasisi  rather 
than  a  bending  of  the  bone,  and  which  is  generally  regular  and  without  a 
twist.  Posterior  bow-leg  or  genu  recun'alum,  is  the  reverse  of  anterior  bow- 
leg. The  treatment  is  correction  by  daily  manipulations  or  the  use  of 
braces,  up  to  the  age  of  three  or  four,  after  which  operative  treatment  offers 
the  only  hope  of  success.  Osteotomy  of  the  tibia  is  performed  at  the  point 
of  greatest  cur\'ature,  in  the  same  manner  as  osteotomy  fi>r  knock-knee,  the 
fibula  being  broken  manually.  The  cast  is  removed  in  four  weeks  and  the 
patient  allowed  to  walk  at  the  end  of  six  weeks.  Osteoclasis,  or  fracture  of 
the  Ikwc  by  a  special  apiiaratus,  the  osteoclast,  is  preferred  by  some  surgeons, 
but  should  not  be  employed  when  the  curve  is  near  a  joint  or  when  the  bone 
is  vcr)'  strong. 

Talipes,  or  club-foot,  is  an  abnormal  and  permanent  deviation  of  the  foot 
^  the  direction  of  extension  (T.  cquinus),  flexion  (T.  calcaneus),  adduction 
varus),  or  abduction  (T.  valgus).  Combinations  of  these  forms  occur, 
such  as  T.  equino-valgus  or  varus,  and  T.  calcanco-valgus  <)r  varus. 

The  causes  are  congenital  and  acquired.  Congenital  club-foot  may  b« 
due  to  abnormal  intrauterine  pressure,  to  defective  development  of  the  bones 
of  the  leg,  or  to  some  nerve  lesion,  e.g.,  when  associated  with  spina  bifida. 
It  is  often  bilateral,  is  sometimes  hereditarj-,  and  is  ustuilly  not  associated 
with  the  wasting,  trophic  changes,  and  imjiiiired  electrical  reactions  observed 
in  the  acquired  paralytic  form.  Acquired  club-foot  may  ari.sc  from  [laralysis 
from  any  cause,  but  particularly  that  form  following  anterior  poliomyelitis 
(paralytic  talipes),  from  s[iasmodic  afTctnions  of  certain  gTou|)S  of  muscles 
(spastic  talipes],  cicatricial  contraction  of  the  soft  jarls  following  injury  or 
.  rupture  of  tendons  or  muscles,  fractures  about  the  ankle  (traumatic 

ipes),  and  epiphysitis.     Shortening  of  the  lower  extremity  from  any  cause 

often  followed  by  a  compensatory  tali|x-s  equinus.  while  prolonged  fixation 
of  the  foot  in  any  (xisilinn  may  lead  to  deformity,  e.g.,  the  pointed  foot  follow- 
ing prolonged  confinement  to  lied  (talipes  decMlits),  or  the  impnjpcr  applica- 
tion of  a  plaster  cast.  The  anatomical  changes  vary  with  the  degree  and  tyjic 
if  deformity.    The   midtarsal  joint    (os  calcis  with  culmid,  and  nstragalus 

ith  scaphoid)  is  the  one  most  frequently  and  most  extensively  )nvolve<l,  the 
ankle  joint  being  most  affected  in  cquinus  and  calcaneus,    la  WNen^Q»s«&Mi»e. 
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bones  arc  iiltiTfd  in  shape,  the  Icndons  run  in  abnormal  directions,  the 
weak  or  iianilyzcd  muscles  arc  stretched  or  atrophied  while  their  opjwnenls 
are  shortened,  the  ligaments  and  fascia-  arc  contracted  or  stretched,  and  the 
skin  is  thickened,  jjerhajK  with  corns  or  ulcers  at  the  points  where  the  fixit 
rests  on  the  ground.     Abnormal  bursa  also  may  form. 

The  treatment  is(i)  mechanical,  i.e.,  manipulation,  plastcr-of-Paris  ban- 
dages and  braces,  or  (2)  operative,  i.e.,  tenotomy,  tendon  lengthening,  short- 
ening, or  transjilaiilalion.  syndesmotomyor  fasciotomy,  myotomy  (rare),  brist- 
mettt  jord,  o()cn  incision,  tarsotomy  or  tarsectomy.  nerve  transplantation, 
arthrodesis,  and    in    the   worst  cases  amputation.    Manipulation   consists 


Fig.  470.— Titipcs  equino-virus.    I  Penntylvania  Hoapiul.) 


in  holding  the  foot  in  a  corrected  position  for  a  few  minutes  several 
limes  daily;  it  is  indicated  in  recent  cases  of  mild  degree.  An  extension  of 
this  method  is  the  application  of  plasler-oj -Paris  bandages,  after  the  defomiity 
has  lieen  correctp<i  as  much  as  jKissible.  When  the  cast  ta-comes  loose,  further 
correction  is  made  and  a  second  bandage  appliefl,  and  so  on,  until  the  fixti 
returns  to  its  normal  position.  Braa-j  and  shoes  are  employed,  not  so  much 
for  correction,  as  for  the  maintenance  of  the  normal  position  after  the  deformity 
has  been  reduced  by  r<ther  means. 

Operative  treatment  of  some  form  is  required  in  all  but  the  mildest  cases, 
and  varies  with  the  ly(K-  of  deformity.  Talipes  equino-varus  (Fig.  470) 
is  the  twmmoncsl  form  of  club-foot,  and  when  bilateral  is  called  rec/-/*-*-/,  owing 
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to  the  (act  that  the  feel  are  lifted  one  over  the  other  when  the  patient  walks. 
The  heel  is  drawn  up  and  the  foot  twisted  and  folded  on  itself,  so  that  the 
toes  point  inwards  and  the  patient  walks  on  the  outer  border  or  dorsum. 
When  the  above  measures  have  failed  or  are  inadvisable,  the  varus  may  be 
corrected  after  Irruilomy  of  the  tibialis  anticus,  tibiaUs  posticus,  and  plantar 
fascia  (jasciolomy).  and  the  equinus  may  then  be  overcome  by  section  or 
lengthening  of  the  tendo-Achillis.  Division  of  the  contracted  ligaments  on 
the  inner  side  of  the  foot  (syndrsmotomy)  also  may  be  needed.  In  any  of^iera- 
tion  for  club-foot  the  deformity  should  Ue  overcorrected  and  the  fix.it  and  leg 
put  up  in  plaster,  which  should  not  be  disturbed  for  two  or  three  months. 
After  the  plaster  has  been  removed,  braces  will  be  needed 
until  there  is  no  longer  any  tendency  towards  recurrence, 
usually  a  matter  of  some  years.  In  paralytic  cases  a  perma- 
nent brace  may  be  requia-d.  Briscment  jorcr  is  immediate 
forcible  correction  by  the  hands  or  by  instruments  (Fig.  471). 
lipen  imision,  or  Phel[)s'  opi-ration.  consists  in  dividing  all 
the  tissues  on  the  inner  side  of  the  foot,  down  U>  the  bone, 
by  an  incision  extending  from  ihc  internal  malleolus  to  one- 
fourth  of  the  distance  across  the  sole  of  the  foot.  The  wound 
is  packed  with  gauze,  and  the  foot  put  up  in  plaster  in  an 
overcorrected  position.  Jones  raises  a  triangular  (lap,  thus 
lessening  the  gap  after  correction  of  the  deformily.  When 
the  lx)nes  are  so  altered  in  shape  as  to  prevent  reduction,  the 
osseous  tissue  itself  must  Ix-  attacked.  According  to  the  situa- 
tion of  the  obstruction,  osteotomy  may  be  performed  u[X)n  the 
neck  of  the  astragalus  through  an  incision  below  the  internal 
malleolus,  upon  the  head  of  the  os  calcis  through  an  incision 
below  the  external  malleolus,  or  upon  the  .scaphoid  thniugh  an 

incision  in  the  sole;  osteotomy  of  the  tibia  and  fibula  alwve  the    Thomas  duti-tooi 

I  I      •         I  1  1         »       T.  e  1  wrencti. 

ankle  is  seldom  employed.     I  arsrct&my  has  been  (x-rformcd 

in  various  ways,  otic  or  more  of  the  tarsal  bones  being  removed  acconling  to 

difTerent  operators.     I'erha|>s  the  best  plan  is  to  remove  a  wedge  of  bone  with 

the  base  outwards  and  of  suflicicnt  size  to  correct  the  deformity.    An  incision 

is  made  over  the  most  prominent  portion  of  the  tarsus,  the  tendons  and  soft 

parts  retracted,  and  the  bone  removed  with  a  chisel,  without  resjiect  to  the 

individual  bones  or  joints.     In  paralytic  cases  tendon  or  nenr  transplantation 

may  be  indicated.     "The  outer  half  of  the  tendo-Achillis  may  be  inserted 

into  the  distal  end  of  both  peronei.    The  extensor  longus  hallucis  or  the 

outer  half  of  the  tibialis  anticus  may  be  passed  across  the  foot  under  the  other 

tendons  to  be  fastened  (o  the  periosteum  ot  vY\e  cw\>»AA  \iwwi"  VJl*.  "VkXtVssv.^ . 
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The  anterior  tibial  nen-c  and  the  branches  to  the  tibialis  anticus  may  W 
transplanted  into  the  musculo-cutaneous.  Arlhri/desis  of  the  calcaneo- 
cuboid joint  also  may  be  used  in  these  cases. 

Talipes  equinus  is  usually  the  result  of  paralysis  of  the  extensor 
muscles,  and  is  rare  as  a  congenital  deformity;  the  patient  walks  on  the  toes, 
and  in  the  worst  cases  on  the  dorsum  of  the  foot.  The  tendo-Achillis  and 
the  tissues  of  the  sole  of  the  foot  are  shortened.  The  operative  measures  for 
its  correction  arc  division  or  Icnj^hcning  of  the  tendo-Achillis.  or  in  more 
severe  cases  R-nioval  of  the  astragalus  or  a  wedge-shaped  section  of  the  tardus 
Nerve  transplantation  as  for  equino-varus,  or  the  transplantation  of  a  portion 
of  the  tendo-Achillis  to  the  tibialis  anticus  or  extensor  communis  digatorum 
may  be  employed.  After  correction  artlirodesis  of  the  ankle  joint  may  be 
performed. 

Talipes  calcaneus  may  be  congenital  or  acquired.  The  foot  is  drawn 
upwards  and  the  jxilient  walks  on  the  heel.     It  may  require  division  of  the 


I  extensor  tendons,  shortening  of  the  tendo-Achillis,  transplantation  of    (be 

I  peronei  into  the  os  calcis,  aslragalectomy,  or  arthrodesis  of  the  ankle  joint 

p  Talipes   valgtis  (Fig.  472)  is  an  abduction  and  evcrsion  of  the  foot 

I  with  flattening  of  the  sole.    It  may  be  combined  nith  equinus  or  calcaneus. 

The  acquired  form  is  synonymous  with  flat-foot,  under  which  the  treatment 
will  be  di.scussed. 

Talipes  varus  (Fig.  473),  or  adduction  and  inversion  of  the  foot,  is  {rcated 
as  equino-varus.  excepting  the  division  of  the  tendo-.\chillis. 

Flat-foot,  or  pes  planus  (splay-joot.  acqiiind  or  spurious  valgus),  is  a 
flatlening  of  the  arch,  usually  with  abduction  and  evcrsion  of  the  f<x>t.  The 
causes  include  all  those  conditions  which  induce  a  disproportion  between  the 
weight  of  the  body  and  the  strength  of  the  muscular  and  ligamentous  tis&ucs 
controlling  the  foot,  and  diseases  or  injuries  which  alter  the  relation  or  shape 
of  the  bones.  Among  these  conditions  are  improjK-rly  fitting  shoes,  prolonged 
standing,  rapid  increase  in  wcigM,  general  ill  health,  prolonge<l  disuse  of  the 


Kic.  47i. — Talipes  valgitft. 


Fic.  473. — Taliuvs  va 

ll'riiulil.l 
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foot  resulting  in  muscular  weakness,  infantile  or  other  form  of  paralysis, 
rickets,  injury  (particularly  Pott's  fracture),  and  arthritis,  especially  of  gonor- 
rheal origin. 

Symptoms  may  be  absent  in  a  well-marked  case,  and  severe  in  a  case  in 
which  the  deformity  is  slight  or  absent.  Pain,  particularly  after  using  the  foot, 
is  most  marked  in  the  sole  and  midtarsal  joint,  but  occurs  also  in  other  por- 
tions of  the  foot,  occasionally  licing  reflected  up  the  limb  even  to  the  lumbar 
region,  and  sometimes  associated  with  muscular  spasm.  The  foot  loses  its 
normal  flexibility,  and  lendemess  exists  over  the  points  of  the  ligamentous 
attachments.  The  gait  is  shuffling  and  there  may  be  some  swelling,  which 
frequently  leads  to  an  incorrect  diagnosis  of  rheumatism.  The  dcformiiy 
(Fig.  472)  is  quite  obvious  in  well-marked  cases  and  is  accentuated  when  the 
patient  stands.  The  inner  bunJer  of  the  fix>t  is  lengthened  and  rests  on  the 
ground,  and  the  internal  malleolus  and  head  of  the  astragalus  are  more  prom- 
inent than  usual.  The  plantar  ligaments  and  muscles  are  stretched,  the 
tibialis  posticus  weakened,  and  the  perunei  contracted.     .\n  impression  of 


Fic.474.— Flil-(aot  plate. 


the  weight  bearing  |iortion  of  the  sole  may  be  obtained  by  having  the  patient 
step  on  cardboard  covered  with  lamp  black. 

The  treatment  in  static  cases,  i.e.,  those  due  to  disproportionate  weight, 
is  the  application  of  a  flat-foot  plate  (Fig.  474),  and,  to  strengthen  the  mus- 
cles, massage,  electricity,  and  exercises,  such  as  rising  on  the  toes,  and  walk- 
ing with  the  foot  in  a  varus  jxisition.  When  the  symptoms  have  disappeared 
the  plate  should  be  gradually  discontinucrl.  When  the  f(X)t  is  too  tender  for 
the  use  of  a  plate,  the  juitient  may  rest  in  bed  or  have  a  plaster  cast  applied, 
In  some  cases  the  eversion  is  so  marked  as  to  require  a  steel  bar  rimning 
up  the  outer  side  of  the  leg.  and  supplied  with  a  strap,  which  passes  around 
the  internal  malleolus  and  pulls  the  ankle  out.  Plates  and  supports  are 
generally  useless  unless  the  deformity  can  be  corrected.  When  the  foot  is 
fixed  in  deformity,  the  patient  should  be  anesthetized,  the  deformity  overcor- 
rcctcd  with  the  hands  or  the  club-foot  wrench,  and  a  plaster  cast  applied,  a 
support  l)eing  used  when  the  pain  has  disappeared.  In  paralytic  cases  nerves 
may  Ije  transplanted  as  in  equino-varus.  The  peroneus  brevis  may  be  passed 
under  the  tendo-Achillis  and  attached  to  the  8csL\>Ko\d, '«Vv\\t\5e*.\fcx«we»&'«x- 
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tius  may  be  attached  to  the  same  point  after  being  passed  t>eneath  the  anterior 
tendons.  The  extensor  longus  puilicis  or  the  tibialis  anticus  may  be  passed 
through  a  hole  bored  in  the  scaphoid  and  turned  back  and  suturt^d  to  the 
periosteum.  The  jicroneus  longus  has  been  transplanted  to  the  tibialis 
posticus.  When  the  obstacle  to  reduction  is  o.sseous,  a  wedge  of  bone  may  be 
removed  from  the  inner  side  of  the  tarsus.  Other  bone  operations  are  osteot- 
omy of  the  neck  of  the  os  calcis  and  astragalus,  removal  of  the  scaphoid, 
supramalleolar  osteotomy,  and  longitudinal  section  of  the  os  calcis  with 
displurement  downwards  of  the  posterior  fragment. 

Pes  cavus,  or  hollow  foot  (.Fig.  475).  is  the  reverse  of  flat-foot.  It  is 
rarely  congenital,  being  visually  the  result  of  anterior  poliomyelitis  or  the 
wearing  of  short  or  ill  filting  shoes.  The  most  marked  cases  occur  in  Chinese 
women,  from  bandaging.  The  treatment  is  the  use  of  a  pro[)erly  litting  shoe, 
with  a  flat  .steel  plate  in  the  sole  and  a  .strap  running  over  the  arch  of  the  foot. 
The  severer  forms  require  divisiim  of  the  plantar  fascia. 
Metatarsalgia,  or  Morton's  disease,  is  severe  neuralgic  pain  beginning  on 
cither  side  of  tlic  distal  end  of  the  fourth  metatarsiil  bone 
and  passing  up  the  foot  and  often  up  the  leg.  It  is  caused 
by  a  pinching  of  the  digital  ncr\'es  between  the  heads  of 
the  third  and  fourth,  or  fourth  and  fifth  metatarsal  btmes. 
which  have  Ijecomc  displaced  as  the  result  of  badly  fitting 
shoes.  The  transverse  arch  formed  by  the  tlistal  ends  i^f 
the  metatarsal  bones  is  flattened  and  the  foot  broadene<l; 
there  may  or  may  not  be  flat-foot.  The  pain  usually 
comes  on  when  walking,  and  is  often  so  severe  tliat  the 
patient  immediately  removes  the  shoe  and  rubs  the  foot;  it  can  often  be  induced 
by  rolling  the  metatarsal  bones  one  over  the  other.  The  trealment  is  the  ajv- 
plication  of  a  flat-foot  brace,  if  such  is  needed,  and  the  use  of  properly  fitting 
shoes;  the  pain  may  often  be  relieved  by  a  pad  to  brace  up  the  transvcfW 
arch  of  the  metatarsus,  or  by  the  application  of  a  tight  bandage  to  the  anterior 
segment  of  the  foot.  Intractable  rases  ran  be  cured  only  by  resection  of  the 
head  of  the  fourth  metatarsal  bone,  or  by  excision  of  the  superficial  branch  of 
the  external  plantar  nerve. 

Hallux  valgus  is  an  outward  deviation  of  the  great  toe  produced  by  short, 
light,  or  pointed  shoes  and  stockings.  It  exists  in  a  slight  degree  in  most 
civilized  people  and  the  most  severe  forms  are  commonly  seen  in  later  life. 
The  head  of  the  first  metatarsal  is  uncovered,  and  often  becomes  enlarged  u 
the  result  of  chronic  periostitis,  k  bursa  may  fonn  in  this  situation  {bttnum\. 
which  may  become  inflamed;  should  sup|iunitiiin  occur  the  joint  mny  be 
invudfd  and  disorgani7.ed.    The  UtaVment.  in  early  cases  is  the  application 


Fic.    47s.— I'c» 
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to  the  inner  side  of  ihe  fool  of  a  hard  rubber  splint,  to  which  the  toe  is  bamlajjed. 
or  the  use  of  a  metal  partition  attached  to  the  sole  of  the  shoe  and  projecting 
between  the  first  and  second  toes.  An  inflamed  bunion  is  treated  like  acute 
bursitis;  a  bunion  plaster,  i.e.,  a  pad  with  a  centra]  ojx-ning,  may  be  applied 
to  relieve  pressure.  Permanent  relief  is  obtained  by  excision  of  the  bursa, 
and  correction  of  the  haliiLX  valgus,  which  in  advanced  cases  can  be  accom- 
plished only  by  operation.  This  may  be  an  osteotomy  of  the  metatarsal 
l)one,  an  exci.sion  of  the  melatar.so-|)halangeal  joint,  or  a  shaving  off  of  the 
exostosis  on  the  inner  side  of  the  iiead  of  the  metatarsal  bone.  In  additinn 
lo  the  la.st  procedure.  Weir  divides  the  outer  jiortion  of  the  rap.sular  Hgamenl 
and  transfers  the  dorsal  tendon  to  the  periosteum  on  the  inner  side  of  the  base 
of  the  first  phalanx  (Fig.  476). 

Hallux   rigidus   is  an  arthritis  of  the  metatarsi i-phalangeal  articulation, 
the  result  of  flat-foot,  defective  shoes,  or  injury,  and  terminating  in  ankylosis. 


Fir..  476.— (Weir.  "  Annal>o(Surcery.") 


The  Irealmcnt  is  n-moval  of  the  cause,  with  lucul  applications  as  for  arthritis. 
In  old  caaes,  particularly  if  ankylosis  occurs  in  a  vicious  position,  excision  of 
the  join!  may  Ik-  needed. 

Hammer-toe  is  a  jK-rmanenl  hyperextension  of  the  first,  and  flexion  of 
the  scciHvl  and  third  |>halanges.  The  congenital  form  is  proliably  due  to 
shortening  of  the  lateral  digital  processes  of  the  plantar  fascia.  It  may  be 
caused  by  short  shoes  or  be  associated  with  hallux  valgus,  talipes  cquinus, 
or  pes  cavus.  It  also  follows  paralysis  of  the  interossei  and  lumbricales. 
corresjwnding  to  a  similar  deformity  of  the  fingers  after  ulnar  |iaralysis. 
Corns  or  bursic  may  form  over  the  jxiints  exposed  to  pressure,  and  walking 
becomes  painful  and  diflSrult.  The  treatment  in  the  mildest  form  is  the 
application  of  a  splint,  preceded,  if  neces.sjiry.  by  division  of  the  contracted 
fascia  and  forcible  correction.    When  more  severe,  vt  wvU  be  v\«<ai?BaLV\  Vs. 
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excise  the  distal  end  of  the  first  phalanx  and  divide  the  extensor  tendon, 
the  worst  cases  amputation  will  be  required. 

Achillodynia  is  a  term  which  lias  been  used  to  designate  two  separate  con- 
ditions, (i.)  Post-calcaneal  bursitis,  or  Albert's  disease,  causes  a  tender 
swelling  between  the  os  colcis  and  tendo-Achillis,  and  may  follow  an  injury, 
a  strain,  or  prolonged  walking  or  skating.  S<»me  cases  arc  due  to  an  exostosis 
of  the  OS  calcis.  The  lrf<ilmffit  is  rest  of  the  foot  and  the  use  of  the  measure* 
indicated  in  bursitis.  Operation  may  be  reijuired  lor  an  exostosis,  (a.) 
Sjrnovitis  of  the  tendo-Achillis  may  follow  the  same  conditions,  or  arise 
spontaneously  in  the  gouty  or  rheumatic.  Pain  and  swelling  are  most  marked 
at  the  level  of  the  top  of  the  shoe,  and  stift  crepitus  may  sometimes  be  obtained 
on  flexing  or  extending  the  foot.  The  IrealnienI  is  that  of  tenosynovitis,  with 
ihc  use  of  the  salicylates  in  the  rheumatic. 

Painful  heel  (policmmn's  heel)  is  characterized  by  pain  and  tenderness 
on  the  under  surface  of  the  heel.  It  may  be  caused  by  strain,  periostitis, 
flat-foot,  inflammation  of  the  bursa  beneath  the  os  calcis,  or  an  exostosis. 
The  Irealment  necessarily  varies  with  the  cause. 

In  addition  to  the  various  conditions  mentioned  above,  painful  feet  may  be 
caused  by  gout,  rheumatism,  cardiac  or  renal  disease,  neurasthenia,  neuritis, 
neuroma  or  other  tumors,  inflammatory  affections  of  the  bones,  and  diseases 
of  the  ovary,  prostate,  or  rectum.  Non-dejorming  cluh-jool  causes  pain  in  the 
foot,  leg,  and  ankle,  and  is  supposed  to  be  due  to  an  alteration  in  the  articular 
surfaces,  the  result  of  injury,  arthritis,  habitual  malposition,  or  anterior  polio- 
myelitis. The  foot  cannot  be  flexed  beyond  a  right  angle.  Erylhromrlalf^ 
is  a  curious  nervous  disorder  in  which  there  is  redness,  swelling,  and  burning 
pain,  increased  by  heat  and  immediately  relieved  by  cold. 


AMPUTATIONS. 


Amputation  as  applied  to  the  extremities  signifies  the  removal  in  continuity 
of  the  whole  or  portion  of  a  limb.  If  through  a  joint  it  is  known  as  a  disar- 
liculalion. 

The  indications  for  amputation  are  (i)  to  save  life,  e.g.,  in  extensive  crushes, 
virulent  infections,  gangrene,  septic  diseases  of  lx)ne,  tumors,  and  ancur>-sms; 
and  (2)  to  provide  for  the  fitting  of  useful  artificial  sufifKirts  when  the  limb 
is  functionless  from  disease  or  deformity.  To  amputate  or  not  to  amputate 
is  a  question  which  often  taxes  the  surgeon's  judgment  to  the  utmost,  as  ahsu 
lute  rules  cannot  be  formulated.  The  age  and  general  condition  of  the  [nticnt 
may  be  such  as  to  necessitate  amputation,  which  under  other  circumstances 
would  be  inadvisable.     Furthermore,  a  laborer  who  must  supixirt  a  lar 
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family  can  often  be  more  quickly  and  better  i^repared  to  meet  life's  responsi- 
bilities with  an  artificial  limb  than  with  a  badly  crippled  extremity,  which  to 
his  more  fortunate  brother  is  an  inconvenience  only.  In  injuries  the  principal 
questions  to  be  answered  are:  (i)  Will  the  blood  supply  be  adequate  to 
ptvvent  gangrene;  (2)  is  the  injury  to  the  nerves  and  muscles  sf)  great  that  a 
useful  limb  cannot  be  obtained;  (3)  can  infection  be  prevented  or  kept  under 
control?  I.  Laceration  of  the  main  arterj'  or  vein  alone  is  not  an  imperative 
indication  for  amputation,  as  either  may  be  sutured  or  even  tied  without  gan- 
grene following,  providing  the  collateral  vessels  are  intact.  If  both  artery  and 
vein  require  ligation,  however,  amputation  must  be  performed,  unless  the  in- 
jur)', a  gunshot  wound  for  example,  has  not  compromised  the  collateral  circu- 
lation. 2.  Ner\'es  and  muscles  may  be  sutured  in  suitable  cases,  but  they  are 
often  so  extensively  damaged  that  they  either  cannot  be  approximated  or  repair 
cannot  be  expected.  Extensive  lo.ss  of  skin  in  itself  is  rarely  an  indication  for 
amputation.  3.  Infection  is  practically  never  an  indication  for  primary  ampu- 
tation: a  finger  may,  however,  be  amputated  immediately  after  a  bite  by  a 
venomous  snake  or  after  a  known  infection  with  very  virulent  organisms. 
Unless  amputation  is  positively  demanded,  e.g.,  in  pul[)ifJcation  of  the  whole 
limb  or  a  segment  thereof,  or  in  cases  in  which  the  main  artery  and  vein  are 
destroyed,  one  is  always  justified  in  making  an  effort  to  preserve  the  part  by 
careful  disinfection  and  free  drainage.  If  gangrene  or  extensive  cellulitis 
follow  within  a  few  days,  the  limb  may  then  be  removed  (intermediate  ampu- 
tation). Secondary  amputation,  i.e.,  after  a  number  of  days,  may  be  required 
for  sccondar)'  hemorrhage,  osteomyelitis,  chronic  sepsis,  exhaustion,  or  amyloid 
disease,  or  to  remove  a  useless  limb  after  healing  has  occurred. 

As  a  rule,  in  accident  cases,  operation  should  be  postponed  until  shock 
has  .subsided,  providing  the  bleeding  can  be  tem|K)rarily  stayed;  while  disin- 
fection can  be  thoroughly  jicrformed  only  after  the  induction  of  anesthesia. 
The  operator  stands  to  the  right  of  the  limb,  which  is  brought  to  the  edge 
of  the  table  and  held  by  an  extra  assistant. 

Preliminary  control  of  hemorrhage  is  secured  by  elevating  the  limb  for 
several  minutes,  in  order  to  allow  the  blood  to  drain  into  the  vessels  of  the 
body,  and  applying  an  F^smarch  band  (Fig.  iia)  or  other  form  of  tourniquet 
(Figs.  113,  114)  above  the  site  of  amputation.  In  certain  regions  (hip  and 
shoulder)  slipping  downwards  may  be  prevented  by  long  pins  thrust  through 
the  tissues  below  the  band,  by  sutures,  or  by  a  bandage  passing  beneath 
the  band  and  around  the  trunk.  VVTien  elastic  constriction  is  inadvisable 
(atheroma,  etc.)  or  inafiplicable  (interscapulo-thoracic  amputation,  etc.),  the 
main  vessels  may  be  occluded  by  digital  pressure  (p.  itg),  or  exposetl  by 
preliminary  incision  and  clumjK'd  or  tied. 
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Division  of  the  tissues  must  lie  so  made  that  there  will  !«■  sulTicicnt  pcrios^ 
tcum  to  cover  the  bone,  enough  muscle  to  cover  the  periosteum,  and  am[ilc 
skin  to  cover  the  muscles,  the  scar  being  so  situated  as  not  to  be  exposed  lo 
pressure.  As  the  tissues  sui>.sequently  contract,  flaps  which  fit  snugly  are 
too  short.  Formerly  made  by  entering  a  long  knife  close  lo  the  bone  and' 
cutting  from  within  outward.s  (lratisfixi<>n),  fla|>s.  at  the  present  lime,  air 
dissected  from  without  inwards,  as  anesthesia  has  removed  the  necessity  for 
ga-al  haste,  and  it  is  important  to  divide  the  vessels  and  nerves  transversely 
rather  than  obliquely,  .\ccording  lo  the  shafje  of  the  flap  or  lla|)S.  ihc  ampu- 
tation may  be  circular,  oval,  racquet,  or  by  lateral  or  antero-|K\steri(ir  tla^is. 


Fig.  47;. — Circular  amputation,  showins  two-tailed  muslin  retractor. 
I  K»march  nnti  Kowatiiir  1 


or  a  combination  of  these  methods  may  be  employed.  The  circular  amputa- 
tion is  seldom  employed  except  for  the  arm.  as  the  cicatri.v  is  op|Kjsitt  the 
md  of  the  bone  and  the  stump  is  apt  to  become  conical.  The  skin  and  sub- 
cutaneous tissues  are  divided  around  the  whole  circumference  of  the  limb 
by  a  circular  sweep  of  the  knife  and  dissected  back  like  a  cufT.  when  the  su|i«rr- 
ficittl  and  then  the  deep  muscles  are  similarly  devidcii  at  a  higher  level,  so  that 
ihe  cut  surfaces  resemble  a  funnel;  the  periosteum  is  then  reflected  as  a  cuff, 
and  the  bone  severed  with  the  saw.  after  retracting  the  soft  jtarts  with  a  split 
piece  of  muslin  (P'ig.  477).  The  cutaneous  inrision  should  Ix?  at  least  two- 
thirds  of  Ihe  diameter  of  the  Hmb  (at  the  point  of  section  of  the  bone)  below 
the  level  of  the  plane  in  which  the  bone  is  sawerl.  In  the  oval  method  (Fig. 
47q)  an  elh'/ilical  incision  is  made  .vround  the  limb,  Ihe  dLstal  |M)rtiun  dissected 


up,  the  muscles  divided  circularly  a  Utile  Ix-luw  llit-  proximal  |H>rtion  of  the 
incision,  and  the  free  convex  borik-r  sutured  tt)  ihe  concave  margin.  The 
racquet  method  (Fig.  484)  consists  of  a  straight  incision  in  the  axis  of  the 
limb  (handle  of  the  racquet)  and  a  circular  or  oval  incision  around  the  limb 
(rim  of  the  racquet).  A  short  skin  and  subcutaneous  flap  is  usually  made  and 
the  muscles  divided  obliquely.  Lateral  or  antero-posterior  flaps  (Fig.  4^7) 
are  now  generally  used  in  amjiulating  through  the  shafts  of  long  bones.  The 
flaps  consist  of  the  skin,  subcutaneous  tissues,  and  deep  fascia  with  a  little 
muscle  toward  the  base,  and  may  be  single  or  double  and  of  various  sizes  and 
shafKS,  according  to  the  exigencies  of  the  case.  The  flaps  should  l)c  half  the 
circumference  of  the  limb  in  width,  and  the  combinc<l  length  of  both  flaps 
should  be  at  least  five-eighths  of  the  circumference  of  ihe  limb  at  (he  point 
uf  section  of  the  bone.  The  modified  flap  and  circular  method  (Fig.  478) 
consists  of  two  rectangidar  fla[)s,  with  roundefl  corners,  ffiadc  on  op|K>site 
sides  of  the  limb.  The  .skin,  subcutaneous  li.ssues,  and  fascia  aa-  reflected, 
and  the  mu.scles  divideil  circularly  at  the  level  at  which  the  bone  is  sawed. 
Oslfaplaslif  flaps  are  made  by  Hicr,  Gritti,  and  others  (vidt-  injra),  thus  closing 


Klc.  478.— Modified  riap  and  circular  amputation.    lUryint.) 


and  protecting  the  medullary  canal  and  providing  for  a  freely  movable  integ- 
umentary stump,  but  they  are  tedious  and  require  special  inslrumenls. 

Permanent  Control  of  Hemorrhage. — The  large  vcs.sels  are  recognized, 
cauglit  with  hemostais.  and  iigated  with  silk  or  chromicized  catgut;  the  tourni- 
quet is  then  removed,  and  the  .^mailer  vessels  caught,  and  ligated  with  catgut. 
Capillar)'  oozing  may  be  controlled  by  pressure  with  gauze  or  by  very  hot 
water.  Nerves  and  tendons  should  be  drawn  out  a  little  way  and  cut  off 
short,  and  any  l«>ny  irri'gularities  trimmed  with  rongeur  forcefis. 

Drainage  should  be  provided  for  the  oozing  surfaces,  by  gauze  or  rubber 
tubing,  emerging  at  the  most  dependent  fiart  of  the  wound.  The  jH'riosteal 
flaps  and  the  mu,sclcs  are  stitched  over  the  ends  of  the  bones  with  catgut  and 
the  skin  appmximated  with  silkworm  gut.  After  applying  the  dressing,  the 
slump  is  lirmly  bandaged,  and  then  elevated  on  a  pillow  or  splint  in  order  to 
minimise  iKizing.  If  there  is  no  infection  the  drain  may  be  permanently 
removed  in  forty-eight  hours. 

A  stump  when  healed  shnuhl  be  round,  fa'cly  movable,  and  painless  even 
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when  subjected  to  considerable  pressure.  The  scar  should  be  out  of  the  line 
of  pressuR'  and  not  adhcrenl  to  the  bone.  All  of  the  tissues  of  a  stump  neces- 
sarily atrophy.  The  end  of  the  bone  becomes  smooth,  and  the  medullary 
cavity  is  often  closed  by  osseous  tissue.  i\ecrosis  of  the  end  of  the  bone  may 
be  caused  by  stripping  up  of  the  periosteum,  especially  when  followed  by  infec- 
tion. Difjttse  septic  osteomyelilis  (p.  334)  and  secondary  hemorrhage  (p  225) 
are  uncommon  complications  at  the  present  time.  Sloughing  of  the  fla^t 
results  from  amputating  loo  close  to  the  lesion,  loo  thin  Haps,  arterial  dLscase 
(atheroma),  or  from  some  debilitating  constitutional  malady,  especially  diabetes. 
If  extensive,  reamputation  may  be  needed.  Conical  stump  is  caused  by 
too  short  flaps,  cicatricial  contraction  following  septic  processes,  and,  in  the 
young,  from  continued  growth  of  bone.  In  the  worst  cases  the  end  of  the  bone 
is  ex])oscfl.  The  treatment  is  reamputation.  Painjul  stump  is  due  to  encar- 
ccralion  of  the  nsrves  in  the  cicatri.v  or  to  the  formation  of  a  neuroma,  either 
of  which  may  l>e  excised,  or  the  ner\'es  may  be  cut  at  a  higher  level,  or  ream- 
putation fierformed.  S pa nnodic  slump  may  complicate  the  Lxst  named  condi- 
tion and  is  then  curable  by  the  same  treatment.  When  of  central  origin,  relief  is 
usually  not  obtained.  UU/raiioH  of  the  scar  is  prone  to  develop  if  it  is  ihin 
and  adherent  or  exposed  to  pressure,  although  it  may  depend  upon  some 
constitutional  disease  (syphilis,  etc.).  The  worst  cases  require  reamputation 
Occasionally  epithelioma  develops. 


SPECIAL  AMPUTATIONS. 


In  many  cases,  particularly  after  injuries,  no  set  amputation  is  applicable; 

one  must  remove  the  devitalized  or  diseased  tissues  and  fashion  inipromf>tu 
flai>s  from  that  which  remains,  hence  the  following  methods 
must  be  regarded  as  suggestive  only. 

In  amputations  of  the  fingers  and  hands,  usefulness 
and  symmctn'  arc  the  ulijecls  to  lie  obtained.  Amputation 
of  the  distal  phalanx  may  be  performed  by  upening  the 
joint  on  the  dorsal  asjiect,  dividing  the  lateral  ligaments,  and 
cutting  a  long  jwlmar  flap  from  the  pulp  of  the  finger  (Fig. 
•479)-  Symmetry  at  times  indicates  an  amputation  thr>5ugh 
the  first  inter- phalangeal  artirulalion,  but,  as  the  tendons 
arc  not  attached  to  the  proximal  phalanx,  it  is  neoesmy 
to  suture  them  to  the  periosteum.    When  in  doubt  as  to  the 

necessity  for  amputation  of  tlie  lingers,  do  not  amputate;  the  reverse  is  true 

of  the  l(x-s. 
Amputation  at  the  metacarpo-phalangeal  joint  is  best  ilunc  by  a  run^  m  t 


H 


Fig.    479-—  (Af(cr 
Moullin.) 
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shaped  incision,  which  starts  over  the  knuckle  and  is  carried  obliquely  around 
the  phalanx  a(  the  level  of  the  web  of  the  linger  (Fig.  479).  The  articulation 
is  opened  from  the  dorsal  side.  Lateral  flaps  taken  from  the  outer  side  may 
be  used  in  amputations  of  the  thumb,  index,  and  little  fingers.  While  removal 
of  the  head  of  the  meiacar]>al  bone  increases  symmetry  by  allowing  the  adjoin- 
iny  fingers  to  fall  tj)gether,  it  impairs  the  strength  of  the  hand,  and  hence  is 

p.l 


m.a 


771.V 


9.ri/, 


u.a 


a.t.a 


p.lJi 


p.i.a 


KiG.  «*o.— Section  Ihrough  ehe  forearm  almve  the  middle  (After  ftraiinr,  and  Esmarrh 
and  Kowalzie.)  r-  Radius  w.  t'Ina.  i.m.  Interosftcou!)  membrane.  Muscles:  >./.  Su- 
pinator loncut.  f  r.t.  Pronator  radii  teres,  ti.r.l.  Kxlensor  carpi  radialis  lonKiof, 
tj-.r.b.  Kxtensor  carpi  radiali»  hrrvtor.  f.«'.(/.  Extensor  communis  di«itorum.  r.o.m.p. 
Kxtcniior  ossis  melacarpi  pollicis.  e.m.d.  Kxtensor  minimi  dieili.  f-cu.  Kxtensor  carpi 
nlnaris.  t.l.p.  KIcxnr  lonffus  pollicis.  f.^.<t.  Flexor  profundus  disritorum.  f.^.d.  Klexor 
•ubiimis  diaitorum.  fx  u.  Klexor  carpi  ufnaris.  p.l.  Palmaris  lonttus.  t.t.r.  Flexor  carpi 
radialis.  Vessels:  r.a.  Kadial  artery  and  ven*  comites  H.a.  IMnar  artery.  m.a.  Median 
artery.  a.l.a.  Anterior  interosseous  artery.  p.i.a.  Posterior  Interosseous  artery,  s.r.x:  Su- 
perficial radial  vein.  m.f.  Median  vein.  Nerves:  m.n.  Median  nerve,  u.n.  Ulnar  nerve. 
a.i.H.  Anterior  interosseous  nerve,  p  i.H.  Posterior  interosseous  nerve,  r.tt.  Radial  nerve. 
iWaltham.) 

contraindicated  in  a  laboring  man.  The  metacarpal  bone  can  be  removed 
by  extending  the  incision  corresponding  to  the  handle  of  the  racquet  upwards 
(Fig.  479)- 

Amputation  at  the  wrist  joint  may  be  |)crformcd  by  an  elliplical  incision 
(Fig.  479).  which  is  one-half  inch  below  fhc  articulation  on  the  dorsal  side 
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and  two  inches  lower  on  the  palmar  side;  it  passes  between  the  pisiform  and 
the  base  of  the  fifth  raeialanial  on  the  ulnar,  and  crosses  the  carpo- 
metacarpal joint  on  the  radial  side.  The  joint  is  opened  from  the  dorsal 
surface.  An  rxkntai  lattral  jUip  (DubrcuU's  method)  may  be  made  by  an 
incision  which  starts  on  tlie  dorsal  surface  at  the  junction  of  the  middle  and 
outer  third  of  the  wrist,  curv'es  downward  to  the  head  of  the  metacarpal  bone 
of  the  thumb,  and  then  passes  upward  on  the  pahnar  surface  to  a  point  immt- 

m.c.f  ^^^  TnJi.u 


fc.r 


Fic.  4Hi.-'Scctiun  thruunli  l)tc  cIIjow  ioint.  (After  Itraunc.  anil  K«niarch  and  Kowjififf.  I 
ttoni's,  liKanirntft,  anil  synovial  mrtnlirane;  A.  Humerus,  tx.t  ix.  Kxtrrnal  an«l  tntrmal 
ron*l>Ic  t*.  Olecranon.  ej.,cj,  Klttow  jotnl.  o.A.  olecranon  bursa.  tJt..ttJ  Kxtemal 
and  intrrnal  lateral  litEamrin.  Mll»cle»:  t./.  Siiptnatur  tuilKU».  r.i.r,  KAlcnH>r  carpi  railiali*. 
an.  Anr<meus.  t.  Tricepji.  Ix.t .  VAcwr  carpi  radially,  p.t.t,  Prunator  radii  lere»  *J. 
fU,ichia1i»  anlicii>>.  h.  llicrpB.  \*cm*U:  A.ri.  Itrarhial  artery  with  vena;  comitr^.  f/if. 
Inferior  profunda  artery,  mr.v.  Median  cephalic  vein,  m.h.t'.  Median  liasilic  vein.  tt.«-r. 
-Siilcrior  ulnor  vein.  /.«.!'.  Posterior  ulnar  vein,  Nerves:  «.«.  Median  nerve,  u.m.  t'Inar 
nerve  r.N.  Kadial  nerve.  ^  %.m.  Posterior  interosseous  nerve,  m.b.m.s.n.  Muscular  branch 
of  the  nmaculospiral  nerve,    i^.n.  Internal  cutaneous  nerve     iWalshitn.i 

diately  opposite  its  commencement.  Some  of  the  muscular  tissue  of  the  thenar 
eminence  should  be  included  in  the  flap.  The  ends  of  the  flap  arc  connected 
by  a  cirailar  incision  on  the  ulnar  side  and  the  wrbt  disarticuLited.  A  long 
palmar  flap  reaciiing  to  the  middle  of  the  metacarpal  bones  may  be  similarly 
eni  ployed. 
Amputation  through  the  foreann  (Figs.  478,  480)  may  be  effected  by 
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any  of  the  flap  methods.  The  muscles  should  be  divided  circularly,  the  inter- 
osseous membrane  severed,  a  three-tailed  mu.slin  retractor  applied,  and  both 
bones  sawed  through  at  the  same  time,  after  making  a  guiding;  groove  in  the 
radius. 

Disarticulation  at  the  elbow  joint  (Fig.  481)  is  imsatisfactory,  amputa- 
tion above  or  below  the  joint  being  preferable.  When  undertaken,  the  ellip- 
tical or  long  anterior  flap  method  should  be  used. 


cv. 


m.cn 


s.p.a 
m.3.n 


cL£.s.;o.a 


Tic.  49i  — Section  Ihrouffh  Ihr  arm  liclow  ihc  niiiJJIc.  'After  Itraune,  and  Ksmarch  and 
Kowalzig.i  MiiMlfs:  h  Ilictp*.  M.  Ilrachi.iliii  amicus.  It.  Kxiernal  tirad  nf  triceps.  //. 
I. on|[  head  o(  triceps.  /#.  Inner  hcail  tif  triceps.  X'esscis:  A.«.  Ilractiiat  artery  with  vena 
cofnelis.  f./.tf.  Inferior  i>rofiinda  artery,  /.^.n.  Superior  prolunda  artery,  a. ^.j^.d.i Articu- 
lar branch  of  the  superior  profunda  artery:  A.r'.  Itasilic  vein.  r.r'.  Cephalic  vein.  Nerves: 
M.M.  Median  nerve,  t.i.n  Internal  cutaneous  nerve,  h.h.  IMnar  nerve,  mx.n.  Musculo' 
cutaneous  nerve,    w.i.m.  Musculo  s|iiral  nerve.     (W'alsham.l 


Amputation  through  the  arm  (Figs.  482,  483)  may  be  accomplished  by 
any  of  the  meth>i<)s  as  indicated  by  the  conditions. 

Amputation  of  the  shoulder  joint  may  be  performed  vrhile  the  subclavian 
veaaels  are  controlleit  by  direct  ]iressurc  (p.  230),  or  the  axillary  vessels  may  be 
ligated  as  a  preliminary  step.     Elastic  constriction  by  Wycth's  method  (sec 
amputation  of  hip)  has  the  objeaion  that  hcmorrhagje  ma,<]  qco»  ^VK^t^Nc 
46 
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bone  is  removed.  The  posterior  pin  enters  at  the  miiidli-  of  the  lower  marpn 
of  the  axilla,  and  emerges  just  behind  and  one  inch  within  the  acaimion 
|>rocess.  The  anterior  pin  is  introduced  at  the  middle  of  the  lower  margin 
of  the  anterior  axillarj-  fold  and  emerges  one  inch  to  the  inner  side  of  the 


Fic.  «l>i.  — Section  abovf  the  niddlrol  the  arm.  i  After  nraiinr,  and  Ksmarcfa  and  Kowil 
zig. )  Muftcirs:  >.w,  I'cctoralis  major.  A.tj.  Itrachiati^  anticus.  J.  Deltoid,  t^.  Kxtcmal 
hcaa  of  triceps.  /./.  I.onB  bead  of  triceps.  /.«/.  Latt&9imu«  dorsi.  t.m.  Tcrc*  major,  f.*. 
Coraco-hrachialis.  h.b.  Short  head  of  biceps.  *./.  1-onit  head  o(  bicepi.  Vewelj;  *ji. 
Brachial  artery  with  ven-e  comite*.  i./.a.  Superior  profunda  artery,  b.v.  [iasilic  vein. 
c.v.  Cephalic  vein.  Nerves:  m.n.  Median  nerve.  i>.«.  Ulnar  nerve,  m'j.ti.  Musculo-ipiral 
nerve.    f.r.a.  Internal  cutaneoiu  arrve.   mx.n.   Muiculo-cutancous  oerve.    (Walsham.l 


acromion.    The  constricting  band  is  applied  above  the  pins.    The  classical 
operations  are  those  of  Sficnce,  Larr)-,  and  Dupuylrcn. 
Spence's  operation  (anterior  racquet,  Fig.  484)  b  begun  by  making  an  incb- 
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ion  down  to  the  bone,  from  midway  between  the  coracoid  and  acromion  proc- 
esses, downwards  and  outwards  for  three  or  four  inches;  if  desirable  the 
joint  may  be  opened  at  once  for  examination.  The  knife  is  then  carried 
downward  and  inwards  across  the  axillary  fold  and  around  the  arm  to  the 
end  of  the  primary  incision.  The  skin  is  reflected  for  an  inch  or  more  and 
the  muscles  on  the  inner  aspect  divided  obliquely,  thus  exposing  the  axillary 
vessels,  which  are  ligated  and  divided.  The  soft  parts  on  the  outer  side  are 
separated  from  the  bone,  the  inner  half  of  the  capsule  and  the  subscapularis 
divided,  the  head  of  the  humerus  drawn  outwards,  the  division  of  the  capsule 


Fig.  484.  —  Spcnce's  amputa- 
tion. (Moulltn.) 


Kic.  485. — I.  Larry's  amputation.  2. 
Dupuytren's  amputation.  (After  Ks. 
march  and  Kowalzig.) 


completed,  and  the  remaining  tissues  cut  by  carrying  the  knife  downwards 
close  to  the  inner  side  of  the  bone,  to  avoid  injury  to  the  posterior  trunk  of  the 
circumflex  artery. 

Larry's  operation  is  an  external  racquet  amputation  (Fig.  485).  A  six  inch 
vertical  incision  is  made  from  the  tip  of  the  acromion  down  the  outer  side  of 
the  arm.  The 'oval  incision  begins  at  the  center  of  the  vertical  and  is  carried 
obliquely  around  the  arm.  The  flaps  are  reflected  from  the  outer  asixict  of 
the  joint  and  the  extremity  removed  as  in  tlic  SiK-nce  ojieration. 

Dupuytren's  amputation  consists  of  a  U-shajwd  flap  extending  from  the 
coracoid  to  the  root  of  the  acromion,  the  lowest  point  reaching  to  the  insertion 
of  the  deltoid  (Fig.  485).    The  inner  flap  is  made  by  an  incision  joining  the 
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ends  of  the  former  and  extending  two  inches  below  the  axilla.    Disarticulate 
is  accomplished  as  in  other  methods. 

Interscaptilo-thoracic  amputation  is  the  removal  of  the  entire  upper 
extremity,  arm,  scapula,  and  the  whole  or  a  portion  of  the  clavicle.  An  incision 
is  made  along  the  clavicle,  and  the  preliminary  control  of  hemorrhage  secured 
by  ligation  of  the  subclavian  vessels,  after  resecting  the  middle  third  of  the 
clavicle  (Bcrgcr),  or  after  disarticulating  its  sternal  end  (Le  Conte).  care  being 
taken  not  to  open  the  pleura.  The  anterior  flap  is  outlined  by  carrying  the 
knife  from  the  center  of  the  clavicular  incision  downwards  and  outwards 
across  the  anterior  axillar)'  fold  and  backwards  to  the  lower  angle  of  the  scapula 
(Fig.  486).  The  muscles  arc  severed,  thus  exposing  the  brachial  ner\'es,  which 
are  cut  on  the  same  level  as  the  subclavian  vessels.    The  limb  is  then  carried 


Fig    4M.— Interscapulo-thoracic  amputation. 
(.\ftcr  Itsmarch  and  kowaltia-l 


Kic.  48;.— Incisions  for  (il  I^ofrinc't. 
(<)  C'ho^iart's.  <jl  Subastragaloid.  (<> 
PiroBofT  >  and  til  Syme's  amputationi. 
(After  Moullin.) 


across  the  chest,  and  a  [xisfcrior  flap  made  by  joining  the  ends  of  the  two 
previous  incisions.  The  scapular  muscles  are  detached  and  the  whole  cxtrcm  - 
ily  removed. 

Amputations  of  the  toes,  excepting  the  great  toe,  arc  never  made  c\cc|>t 
at  the  mctatarso-phalangeal  articulation,  the  oficration  then  being  identical 
with  that  described  for  the  fingers,  remembering,  however,  that  the  joint  is 
the  same  distance  behind,  as  the  tip  of  the  toe  is  in  front  of  the  web. 

Disarticulation  at  the  tarso-metatarsal  joint  [Lisjranc  amputation)  a 
ixrformed  by  making  a  cur\'ed  incision  from  the  base  of  the  first  metatarsal 
across  the  dorsum  of  the  foot  to  the  base  of  the  fifth  (Fig.  487).  The  plantar 
flap  cun-es  convcxiy  forward  to  the  root  of  the  toes,  and  includes  all  the 
tissues  oS  the  foot  down  to  the  bones.    To  disarticulate  (Fig.  488),  the  knife 
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is  passed  behind  the  projecting  end  of  the  fifth  metatarsal  and  directed  to- 
ward the  base  of  the  preat  Uv,  the  fourth  metatarsal  is  separated  by  cutting 
toward  the  middle  of  the  fifth  metatarsal,  and  the  third  by  cutting  towards 
its  base;  the  knife  then  glides  over  the  second  metatarsal,  and  enters  the  joint 
of  the  first  metatarsal.  The  second  metatarsal  is  separated  by  incising  its 
dorsal  ligament  transversely  and  then  cutting  upwards  between  the  first  and 
second  metatarsals.  By  strongly  depressing  the  foot  any  remaining  attach- 
ments may  be  severed  and  the  disarticulation^ompleled.  In  the  Hey  opera- 
tion the  difficulty  of  disarticulating  the  second  metatarsal  is  overcome  by 
sawing  through  the  projecting  internal  cuneiform.  In  Skew's  method  the  sec- 
ond metatarsal  is  sawn  through  at  its  base.  Baudens  advised  disarticulating 
the  first  metatarsal  and  sawing  through  the  remaining  ones  at  the  same  level. 


FORBCS       US^RANC       IbAUOENS 
Fic.  488.— Diagram  of  ampuUtiont  o(  foot. 
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Dissrticulation  at  the  Mid-tarsal  Joint  (Chopart's  AmpulaHon.  Figs. 
487.  488). — The  long  plantar  incision  begins  on  the  inner  side  at  the  tubercle 
of  the  scaphoid,  curves  forward  to  within  one  inch  of  the  ends  of  the  metatarsal 
bones,  and  terminates  on  the  outer  side  at  a  fwint  midway  between  the  mal- 
leolus and  base  of  the  fifth  metatarsal.  The  dorsal  incision  curves  shghtly  for- 
ward and  unites  the  ends  of  the  plantar.  The  articulation  is  opened  frf)m  the 
florsal  side.  The  anterior  jiart  of  the  arch  of  the  foot  is  removed,  leaving  the 
fHJsterior  without  any  support,  so  that  the  os  calcis  is  often  subsequently  drawn 
upwards,  the  patient  walking  on  the  astragalus,  thereby  causing  considerable 
jxiin  and  pcrhajw  ulceration.  Forbes  separated  the  cuneiform  bones  from 
the  scaphoid  and  sawed  through  the  cuboid. 
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rextcmal  malleulus.  and  is  carried  under  the  heel  to  a  point  one- 

and  behind  the  inner  malleolus.     This  flap  is  dissected  from 

B,  keeping  close  to  the  bone  to  avoid  the  calcaneal  vessels.    The 

on  imites  the  ends  of  the  first  and  is  slightly  convex  downward. 

is  then  opiened  from  the  dorsal  aspect,  the  posterior  ligaments 

on  of  .\chillis  divided,  and  the  lower  ends  of  the  tibia  and  fibula 

the  saw. 

1*6  amputation  differs  from  Syme's  in  that  the  posterior  portion 
llcis  is  sawn  off  and  approximated  to  the  sawn  ends  of  the  tibia 


pin 


Section  throuKh  the  lower  third  of  the  Its-  <  After  tiraune.  and  i'^smarch  and 
^.  Fibula.  /.  Tibia.  i.«.  Interosseous  membrane.  Muscles  and  tendons;  t.a. 
ttts.  t.l.h.  Kxtenftor  loncu.s  hallucis.  e.t.d.  Kxtensor  longus  digitorum.  pnj. 
ICUS.  fin.b.  I'eroneus  brevis.  /./.  Tibialis  (losticus.  f.l.h.  Flexor  lonvus  hal- 
raatrocnemius  and  soleu.s  forminff  the  tenao-.-\chillis.  //./.  Flanlaris  tendon. 
;onGus  digilorum.  Vessels:  a.l.a.  Anterior  tibial  artery.  pH.a.  Peroneal  artery, 
ior  tibial  artery.  t,t.v.  Internal  saphenous  vein,  e.i.v,  External  saphenous 
^  aU.n.  Anterior  tibial  nerve.  m,c.H.  Musculo-cutaneous  nerves.  /,/.«.  t'os- 
,  M.fi.  Short  saphenous  nerve.  Ij.n,  Long  saphenous  nerve,  (walsbam.l 


r 


(the  plantar  incision,  forming  a  right  angle  with  the  dorsal,  being 
iquely  forward  instead  of  vertically  downwards  (Fig  487).  The 
lof  Ihc  tibia  and  fibuta  arc  sawn  obliquely  and  almost  parallel  with 
irfacc  of  the  os  calcis  (Fig.  488).  The  bones  arc  then  approxim- 
beld  in  place  by  wire,  or  by  catgut  sutures  passing  through  the 
\  Leh'ort  modifies  this  operation  by  sawing  the  tibia  and  os  calcis 
L  Ferguson  allowed  the  malleoli  to  remain  and  brought  the  frag- 
^  OS  calcis  up  between  the  two. 
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Subastragaloid  amputation  of  the  foot  makes  a  useful  stump  covered  by 
the  skin  of  ihe  hci-1.  A  racquei-sha[x'(l  incLsion  (Fig.  487)  is  made,  commencing 
at  the  insertion  of  the  tendon  of  Achillis,  and  extending  along  the  outer  side  of 
the  fool  to  a  point  just  above  the  base  of  the  fiftli  metatarsal,  where  it  encir- 
cles the  fool.     The  dorsal  flaj)  is  reflected,  the  tendon  of  Achillis  divided,  the 


ex:  a 


e.p.a. 


Fic.  j8g.— Synic'f  amput»liun.  sliowine  thf  ^tnictuie*  dividfd.  /.Fibula.  /.  Tiliii.  /J 
Tibiali<f  antictis  (cnilon.  tA.h.  KKtcnsor  luneus  hallucis.  a.l.a  .\nterior  tibial  artery,  d./.tr, 
.Anterior  tibial  vein.  f^.d.  Kxtcniior  comnuniis  ditfitoritm.  _  pu.  1.  I'rroncii*  lonirus.  pn.  h% 
Hcronctis  brcvi».  f.l.tt.  V\t%nT  lotiKtis  hallucis.  /.  .\ch.  Tctido- \chilli».  benrath  whtch  it 
a  bolster  of  fat.  t.p.  Tibialis  posticus,  f-l.tl  Flexor  binsus  (Jigitonim.  p.t.ti.  I'ostcnor  tibiil 
artery  dividing  ttitu  e..p.a.  and  t'.pM.  external  and  internal  platttar  artery.  f.i.a.  and  t.j-jf. 
Kxfcrnal  and  internal  calcaneal  branches  formins  the  blooil  supply  of  the  thick  heel. (tap. 
(Walsham.l 


calcaneo-scaphoid  joint  opened,  the  foot  twisted  inwartls,  and  the  astragalus 
separated  from  the  os  calcis.  which  is  then  cleared  and  the  fool  removed. 

Amputation  at  the  Ankle  Joint.— 5,v»n-".t  am puUUion  (Figs.  487.  48S. 
489)  is  a  disjirticulalixn  at  the  ankle  joint,  with  removal  of  the  malleoli  and 
the  articular  surface  of  the  Ubia.    \n  vnd&\uicv  \&  tn&cle  down  to  the  bone  at 
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the  tip  of  the  external  malloilus.  and  is  carried  under  the  heel  to  a  point  one- 
half  inch  below  and  behind  the  inner  malleolus.  This  flap  i.s  dis,sectcd  from 
the  OS  caJcis,  keeping  close  to  the  bone  to  avoid  the  calcaneal  vessels.  The 
dorsal  incision  unites  the  ends  of  the  first  and  is  slightly  convex  downward. 
The  ankle  joint  is  then  opened  from  the  dorsal  usjxjct,  the  jKistcrior  ligaments 
and  the  tendon  of  .Achillis  divided,  and  the  lower  ends  of  the  tibia  and  fibula 
removed  with  the  saw. 

PirogoflF's  amputation  differs  from  Syme's  in  that  the  posterior  portion 
of  the  OS  calcis  is  sawn  off  and  afiproximated  to  the  sawn  ends  of  the  tibia 


a.Ln 


■pl.a 


Fig.  40O. — Section  throuBh  the  lower  third  of  the  Ics.  (After  Braune,  and  Enmarchand 
Kowalzig.)  i.  Fibula.  /.  Tibia,  i.m.  IntcroKHcou^  mrrtihrane.  Muscles  and  tendons;  t.a. 
Tibialis  anticus.  e.t.h.  Kxtensor  Iohkus  hallucis.  e.U.  Extensor  lonstis  dieitorum.  l>H.t. 
I'eroneus  lonffus.  pn.h.  i'croneus  brevis.  t.p.  Tibialis  posticus,  t.l.h.  Flexor  lonitus  hal- 
lucis.  jr-i-  t-tastrocnemius  and  soleus  forminir  the  tcnJo-.Vchillis.  pl.t.  I'lantaris  tendon. 
UM.  Flexor  loncus  digitorum.  Vessels:  a.l.a.  Anterifir  tibial  artery.  Ph.(%.  ['eroneal  artery. 
>./.a.  I'osterior  tibial  artery.  f.j.:'.  Internal  saphenous  vein.  f.i.x\  Kxternal  saphenous 
vein.  Nerves:  a./. n.  Anterior  tibial  nerve.  mx.H.  Musculo>cutancous  nerves.  pJ.n.Vot- 
tcrior  tibial  nerve.  t.>.n.  Short  fiaphenous  nerve,  /.i.m,  I..ona  saphenous  nerve.  (VVatsham.) 


and  fibula,  the  plantar  incision,  forming  a  right  angle  with  the  dorsal,  being 
carried  obliquely  forward  instead  of  vertically  downwards  (Fig  487).  The 
lower  ends  of  the  tibia  and  fibula  are  sawn  obliquely  and  almost  parallel  with 
the  sawn  surface  of  the  ns  calcis  (Fig.  488).  The  bones  are  then  approxim- 
ated and  held  in  place  by  wire,  or  by  catgut  sutures  passing  through  the 
periosteum.  Import  modifies  this  operation  by  sawing  the  tibia  and  os  calcis 
horizontally.  Ferguson  allowed  the  malleoli  to  remain  and  brought  the  frag- 
ment of  the  OS  calcis  up  between  the  two. 


EXTREMITIES 


"Amputation  of  the  leg  may  be  made  at  any  level,  ihe  so-callcti  poii 
election,  i.e.,  just  below  the  tubercle  of  the  tibia.  n<i  linger  being  recognized. 
The  fibula  should  always  be  divided  at  a  higher  level  than  the  tibia,  the  sharp 
anterior  edge  of  which  should  be  beveled.  As  in  the  forearm,  a  three-tailed 
retractor  will  be  needed  to  keep  the  soft  parts  out  of  harm's  way  when  the 
saw  is  used.  In  the  l^ni'er  third  (Fig.  490)  lateral  flaps  of  equal  length  are 
j)erhaps  the  best.  Osteoplastic  flaps  (Moschcowitz)  may  be  obtained  from  the 
malleoli  and  made  to  cover  the  ends  of  the  two  bones;  they  should  be  on  the 
same  plane  as  the  articular  cartilage  of  the  tibia.  TeaPs  method  (Figs.  491,  492) 
consists  of  two  rectangular  llaps,  including  all  the  structures  down  to  the  bone. 
The  length  and  breadth  of  the  long  flap,  which  is  taken  from  the  surface  where 
the  bone  is  most  superficial,  should  be  equal  to  one-half  the  circumference  of 
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Fic.  491- 


1**1  c.  tgi. 
Tcalc'>  ampuuiion.    (Moullin.  I 


the  leg  at  the  proposed  site  of  amputation.  The  short  flap,  containing  the 
main  blood  vessels,  is  one-quarter  the  length  of  the  long  flap.  In  the  middle 
and  upper  thirds  likewise  (Fig.  493).  two  lateral  flaps  of  equal  length  arc 
satisfactory,  or  the  external  flap  may  be  long  and  the  internal  short.  In  the 
latter  care  should  be  tnken  to  cut  the  anterior  tibial  artery  long,  and  not  to  in- 
jure it  in  separating  the  interosseous  membrane.  Osteoplastic  flaps  have  bct^n 
suggested  by  Bier  and  von  Eiselljerg.  An  oblong  flap  of  periosteum  and  bone 
is  made  from  the  anterior  p<jriion  of  the  tibia,  and  tumr<l  upward  by  frac- 
ttving  its  upper  border,  the  ])eriostcuni  forming  a  hinge  'Tics.  404.  40^);  the 


remainder  of  the  btmc  is  then  flividcd,  and  the  bone  flap  applied  over  the 
medullary  cavity  and  held  in  place  by  chmmicized  catgut  sutures  passing 
through  the  periosteum.  The  advantages  claimed  are  the  closure  and  protec- 
tion of  the  medullary  canal,  increased  stability  of  the  bone,  and  a  movable 
skin  flap.  Another  method  (Bier)  is  to  remove  a  wedge  of  bone  a  short  di.<i- 
tance  above  the  line  of  amputation,  and  close  the  wedge  at  the  completion  uf 
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Fic.  493. — Section  throueh  the  niiddir  of  (tie  leg.  (After  Hraune,  and  Hsmarcti  and 
Kowatzie.)  U  Femur.  /.  Tibia,  im.  Interosseous  membrane.  Muscles;  tji.  Tibialis  anti- 
cut.  tJ.ii.  KxtenH.or  lontfu*  dieitorutn.  pj,  I'eroneus  lonirus.  t.p.  Tibialis  posticus,  j. 
SoleuB.  x-X'  t^astrocnemius.  pl.i.  Planlaris.  \'ef«els:  a.t.u.  .Anterior  Tibial  artery  with 
venx  comites.  p.t.a.  Hostcrior  tibial  artery.  >»»(».  I'eroneal  artery,  i.i.v.^.i.v.  Internal  and 
external  saphenous  vein.  Nerves;  aj.n.  Anterior  tibial  nerve,  ^n.h.  Peroneal  nerve,  p.t.n. 
Posterior  tibial  nerve,  /.j.m.  Lons  saphenous  nerve,  s.i.n.  Short  saphenous  nerve. 
IVValsham.l 


the  operation,  thus  changing  the  position  of  the  scar  and  closing  the  medullary 
cavity. 

Disarticulation  at  the  knee  joint  (see  Fig.  496  for  relations)  may  be 
effected  after  making  bilateral  flaps.  Two  semilunar  incisions,  starting  at  a 
point  just  below  the  tibial  lul)crcle,  curve  around  each  side  of  the  leg,  meeting 
again  posteriorly  in  the  midline  on  a  level  with  the  joint.    As  the  inicnvtt.1 
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condyle  is  the  larger,  the  inner  flap  should  be  longer.  The  ligamentum  |>ateUa 
is  divided  and  the  joint  opened  and  disarticulated.  ,4  long  ankrior  jUip  may 
Ije  made  by  an  incision  from  one  condyle  to  the  other,  and  extending  to  a 
point  five  inclies  below  the  patella;  a  short  cur\'ed  incision  unites  the  ends 
of  the  fiirmcr.     The  [xitella    may  or  may  not  be  removed. 

Supracondyloid  Amputation  of  the  Femur  (Garden's  Method). — An 
anterior  semilunar  flaj)  of  skin  and  subcutaneous  tissues  is  outlined  by  an 
incision  passing  from  one  condyle  to  the  other,  and  reaching  downward  to  two 
inches  below  the  [jatella;  the  posterior  flap  is  made  by  an  incision  connecting 
the  ends  of  the  anterior  and  passing  through  all  the  soft  tissues  (Figs.  4Q7.  498). 
The  condyles  are  divided  just  below  the  epiphyseal  line.    GriUi's  osteoplastic 
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I'IC.  494.  I-'IG.  4«S. 

Ilicr's  oMcoplajlic  amputation  of  \tft.    ( Ktmarch  and  Kowiliis.l 


mtlhod. — An  anterior  semilunar  flap  extends  from  the  condyles  of  the  femur 
to  the  tibial  tubercle  and  includes  the  quadriceps  extensor  tendon  and  the 
patella;  the  posterior  is  made  by  an  indsion  connecting  the  ends  of  the  anterior. 
The  condyles  of  the  femur  are  divided  just  above  the  articulation.  The 
posterior  surface  of  the  patella  is  then  removed  with  a  fine  saw,  and  the  remain- 
ing portion  sutured  to  the  sawn  surface  of  the  femur  with  catgut,  passing 
through  the  periosteum,  or  with  wire  (Fi^.  409.  500).  Sabanejejj  covers  the 
end  of  the  femur  with  a  bone  flap  from  the  tibia  (Fi^.  501,  503), 

Amputation  of  the  thigh  (Fig.  503)  may  be  fx-rformed  by  any  of  the 
usual  melhods,  the  modified  flap  and  the  circular  being  jx-rhaps  the  best. 

Amputation  at  the  hip  joint  (Fig.  504)  is  accompanied  by  unusual  risks 
from  hemorrhage,  shock,  and  sepsis.  Hemorrhage  may  be  controlled  by  <i) 
preliminary  exi>osurc  and  ligation  of  the  femoral  vessels,  with  subsequent 
clamping oS  the  smaller  ones  as  they  are  divided  (the  best  method);  (3)  pn&- 
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sure  upon  the  aorta  by  various  forms  of  toumkiuets  (dangerous);  (3)  pressure 
upon  the  external  iliac  vessels  with  Davy's  rectal  lever  (dangerous);  (4)  direct 
digital  pressure  on  these  vessels  through  an  abdominal  incision  (McBumey); 
or  (5)  by  a  rubber  tourniquet  held  close  to  the  brim  of  the  pelvis  by  two  lon^ 
stceJ  pins  (VVyeth).  by  sutures,  or  by  a  loiip  passing  around  the  abdomen.     In 
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Kic.  4Q6.— Section  throuRh  the  condyle*  o(  the  femur,  to  show  the  relations  of  the  struc. 
tures.  i  After  flratine,  ami  l£<>niarrh  .iiid  KowaUlK.)  f,  Kemur.  ^.  I'atclla.  Muscles:  xi.^.f, 
Kxternal  and  internal  head  of  the  frn?itrocnemius.  j.  Saitorius.  sm.  Semi-memhranosus. 
jpr.  (jracdift.  tt.  Senii-tcndinosus.  A.  liiceps.  i  j.  Knee  joint,  i.l.t.^,1.1.  IntcrnaMand  ex- 
ternal lateral  lisament.  /ia.I.  I'ostenor  and  crucial  liuatnents.  Vessels;  fin.a.  I'opliteal 
artery.  *ir.ii.  .-\rticular  branch,  tm.a.  Anastomotic  artery,  ^i.t*.  Popliteal  vein,  i.j.i'.  In- 
ternal saphenous  vein,  rji.i'.  Kxternal  saphenous  vein.  Nerves;  I'.pa.n.  Kxternal  popliteal 
nerve,    t.pi'.n.  Internal  popliteal  nerve.    I.i.n.   Lone  saphenous  nerve.    (Walsham.) 


Wyelh's  bloodless  method,  "after  exsanguinating  the  limb  one  pin  is  intro- 
duced one-fourth  of  an  inch  Ijclow  and  within  the  anterior  sui)erior  spine  of  the 
ilium,  and  after  traversing  the  muscles  and  fascia  on  the  outer  side  of  the  hip. 
emerges  on  a  level  with  the  [xiini  of  entrance.  The  point  of  the  second  pin 
is  thrust  tlirough  the  skin  and  tendon  of  the  origin  of  the  adductor  longus 
muscle  one-half  inch  l>elnw  the  cnstch,  the  point  emerging  one  inch  below  the 
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cxnoooms. 
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tuber  iscbii.    The  points  should  be  shielded  at  once  with  airks  ta  prevwit 
injury  to  the  hands  of  the  operator.    No  vessels  are  cndangtTctl  by  the 


Tio.  t9T- 


Fio.  J9S. 
("arden's  amputation.    (Moullin.* 


skewers.     A  piece  of  strong  white  rubber  tubing,  one-half  inch  in  diameter 
when  unstretched,  and  long  enough  when  in  position  to  go  five  or  six  times 


II  itti  ~  ;iniiMilati< 


around   tin-  llii.uli.  is  imu  wound  litjhlly  around  above  the  fixation  needles." 
J'lic  thigh  is  atnjnitaled  liy  au  e\U-n\al  raimni  iiui>i(in,  the  external  jx>rtion 
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Fic.  501.  _  Fig.  $02. 

Sabanejcff's  amputation. 


Km.  50.1. — Section  of  the  thijfh  at  the  "iunclion  of  the  tnttldle  and  lower  third.  I  After 
Itruunc.  and  Ksmarch  and  Knwal/iti.i  f.  l-'cmur.  Muscles:  r.i.  Vastus  internum,  rj.  Rectus 
femoris.  rr.  Crureus.  t  .f.  \'a>iii>*  externiDi.  b.f^.^h.l.  Short  and  Iohk  head  of  the  bicepa. 
</.  Semi-tendinu»us.  am.  Srmi-nicn)branoMi%.  k^-  ('raciliv.  1.  Sartoriu&.  a.m.  Adductor 
masnuiii,  artery  af>out  10  pa%^  throuuh.  \'c64cU:  i.f.a.  Superficial  femora)  artery.  aM.ii. 
Ana^lomutic  artery,  d.t.a.p.  Uecp  Icmoral  artery  perforating,  s.n.  Sciatic  artery,  i./.r. 
Superficial  femoral  vein  t.x.v.  Internal  «aphennui  vein.  Nerves;  y.n.  Sciatic  nerve.  /.j.«, 
l.ona  aaphenouB  nerve.    (WaUham.) 


EXTREMITIKS 


of  which  extends  from  the  rubber  band  downwards  for  six  inches,  then  being 
completed  by  a  circular  incision  around  the  thigh.  The  skin  and  subcutaneous 
tissues  are  reflected  to  the  lesser  trochanter  and  the  muscles  cut  at  this  level. 
The  capsule  of  the  joint  is  o|)ened  and  the  thigh  carried  upward,  inward, 
and  forward,  thus  forcing  llic  head  of  the  bone  from  the  soclh.-t.  The  round 
ligament  is  then  severed  and  the  limb  removed.    Senn  perforates  the  thigh 


ccnb 


'f/,^ 


Fio.  SM  — Srciion  of  the  uiijicr  Ihinl  nf  Ihc  Ihigli  lo  <how  the  rdallcin  of  Ihc  ilmclans 
dividcn  in  amputation  of  Ihc  hip.  (.\ftrr  llraunc.  anil  Esmarch  am]  Kowaltin  I  /  Femur 
Muscles:  i  Sartoriiis.  r.l.  Keclus  Icmoris  t.l.l  Ton«or  fascix  Icmari*.  v.  VaM,ii  tm 
<j|uleu9  maximum.  Ii/.  Seniitentlinosus.  sm.  Srmi-meinbranosuv  n  »».  Aililuctor  niacnut* 
a. A.  .\dductor  brevis.  icr.  Gracilis,  al  Atltluclor  loniruii.  VessrU:  <  Im  Supcrticial  femoral 
artery,  rf./.u.  Deer  femoral  artery.  i/./.^.a.  Deep  femoral  ptrfuratiOK  artery  rji  tiluleal 
artery,  j  «  -Sciatic  artery  .i.lj:.  Superhcial  femoral  vein,  d.t.v.  Deep  femoral  »ein  ij  i- 
Internal  japhenous  vein.  Nerves:  a  jib.  Anterior  crural  nerve  liranchrs-  j  <■  Sciatic 
nerve.    «.<•.<!.  Superficial  olitur.nor  nrrM-.    ,l.<\i>    Deep  obturator  nerve     iVValsham  ) 


close  to  the  head  of  tiic  lemur  with  a  double  rublx-r  tube,  one-half  of  which  is 
tied  in  front  and  the  other  half  behind.  Ksmanh  divides  the  femur  at  the 
level  of  the  circular  incision,  ties  all  blood  vessels,  removes  the  constrictor, 
and  then  enucleates  the  upper  end  of  the  femur.  Perhaps  the  best  method, 
when  applicable.  \»  the  anlrrior  racquet  amputation  without  the  use  of  a  coo- 
stiictoT.    A  longitudinal  indsion  v&  maide  (rom  the  middle  of  Poupart's  liga- 
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ment  downwards  for  three  inches.  The  common  femoral  vessels  are  divided 
between  ligatures,  and  the  incision  continued  downwards  and  inwards  across 
the  inner  side  of  the  thigh  about  four  inches  below  the  crotch,  thence  continu-- 
ing  arotmd  the  thigh  to  join  the  primary  incision.  The  outer  flap,  including 
the  muscles,  is  separated  from  the  femur,  any  bleeding  vessels  being  caught 
and  tied  as  they  are  encountered.  The  limb  is  then  rotated  outwards  and  the 
process  repeated  on  the  inner  side.  The  capsule  is  now  opened,  the  head  of 
the  bone  disarticulated  forward,  the  ligamentum  teres  divided,  and  the  tissues 
on  the  posterior  surface  severed  by  carrying  the  knife  downwards  and  out- 
wards behind  the  bone. 

Interilio-abdominal  amputation,  in  which  the  entire  lower  extremity, 
including  the  whole  or  a  portion  of  the  innominate  bone,  is  removed,  has 
been  performed  nineteen  times  with  five-recoveries  (DaCosta). 


INDEX. 


H.  B.    The  most  important  reference  is  placed  first. 


Abbe's  string  saw,  for  esophageal  stric- 
ture, SI  I 

operation  on  the  fifth  nerve,  264 
.\bdomen,  affections  of,  513 

contusions,  51a 

phantom  tumor  of,  518 

wounds  of,  518 
Abdominal  aorta,  compression  of,  330 

ligation  of,  345 

hemorrhage,  233 

hernia,  576 

hydrocele,  648 

hysterectomy,  681 

operations,  general  remarks  on, 
Sia 

pregnancy,  691 

section,  513 

surgery,  512 

tonsil,  558 

tumor,  3,  5,  see  also  special  organs 

walls,  injuries  of,  si3 
Abducens  nefve,  alTections  of,  265 
Abrasion,  109 
Abscess,  87 

diagnosis  of,  89 

pathology  of,  87 

symptoms  of,  88 

treatment,  89 

varieties  of,  88 

see  also  special  regions 
Accessory  auricles,  437 

thyroids,  446 
A.  C.  E.  anesthetic  mixture,  33 
Acetabulum,  fractuie  of,  316 
Acetanilid,  38 
Acetonemia,  130,  8 
Acetone  10,  I03 
Achillodynia,  714 
Achorinn  SchOnlcinii,  35 
Acid  bums,  134 
Acinous  adenoma,  171 

carcinoma,  173 

*7  7S7 


Acne,  Rontgen  rays  in  treatment  of,  14 
Acquired  dermoids,  184 

dislocation,  347 

inguinal  hernia,  578 

valgus,  710 
Acromegaly,  343 
Acromicria,  343 
Acromion,  dblocalion  of,  353 

fracture  of,  303 
Actinomycosis,  151 
Acupressure,  330 
Acupuncture  for  aneurysm,  331 

neuritis,  358 
Adams'  osteotomy,  381 
Address,  in  diagnosis,  i,  2 
Adenitis,  femoral,  254 

inguinal,  254 

cervical  355 
Adenoids,  459 
Adenoma,  171 

see  also  special  regions 
Adenocarcinoma,  171 
Adenomatous  goiter,  448 
Adenomyxoma,  171 
Adenosarcoma,  171 
Adhesive  inflammation,  73 

plaster,  sterilized,  iii 
Adrenalin  chlorid,  337,  27 
Adventitious  bursa;,  283 
Adynamic  inflammation,  72 

ileus,  544 
Atrial  fistula,  446 
Aerobes,  30 
Age,  in  diagnosis,  t,  2 
Agglutination,  32 
Agnew's  splint,  303 
Air  bed,  431 
Air  embolism,  202,  211,  445 

hunger,  225 
Air-passages,  foreign  bodies  in,  462,  2 

operations  ujion,  467 
Albert's  disease,  iv«„  i%^ 


Albuf 


INDEX. 
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minoid  drgcneration,  91 

dbcasc,  c>i 
AU'ohulism,  307 
AlcAandcr'a  operation  ot  shortening  the 

round  ligaments,  b;^ 
Altxia,  J92 
Alwins,  33 
Allnnlois,  5Q4 
AJlis'  inhaliT,  18 

meihod  of  reduction  of  dislocation 
of  hip  joint,  }i>TO 
Alnpcria  in  syphilis,  15Q,  157 
Aluminium  bronze  ^Wre,  4,1 
AlviEolar  processes,   affwtiuns   ol,   499, 
500 

sarcoma,  180 
Amazia,  47Q 
Amboceptor,  33 

Amhtilalory  trvatment  of  fractures,  2t)i 
Ajncba  coli,  $6,  35 
Amenorrhea,  68; 
Amnesia,  "^qs 
Amputation  stump,  717 

afTcclions  of,  718 
Amputations,  71J 

sec  also  S]ic't:ial  regions 
Amvloid  disease,  91 
Anaerol>es,  114,  ^o 
Anal  absce's,  506 

fissure,  506 

fistula,  5Q7 
An.astomosis,  arterial,  215 

intestinal,  end  to  end,  555 
lateral,  557 

neural,  260 

ureteral,  615 
Anatomical  tubercle,  njo,  3 
AnchyUtstoiniasis,  10 
Anel's  operation  for  aneurysm,  222 
Anesthesia    16,  260 

after  effects,  25 

e<ini|ilifalions  "lurini;,  2; 

CDUiTaindicatiiins,  i() 

death  rate,  16 

i^eni 

imlii 

1,  26 

iil;i|'--e  dur- 

.f  ;inr,!lirti-l,    iS 
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Aivesthctics,  18 

administration  of,  t8 

adrenalin  chlorid,  tj 

carbolic  acid,  106  _ 

chloroform,  30,   (6,  17,  at,  »a,  *%~ 
26,  303 

choice  of,  16 

cocain  hydnochlorid,  16,  37 

contraindicatiuiis  for,  31 

(rthfr,   16,  It,  21,  95,  38,  122,  591 

ethyl  broraid,  23 

chiorid,  i6|  33,  15,  117,  359 

ice  and  salt,  36 

inhalers  for  adrainisltation  of 
Altis,  18 
Clover,  t8,  at 
Esmarch,  10 
Skinner,  ag 

liquid  air,  id 

methyl  chlorid,  26 

muctum,  16,  91,  2a  ^ 

nitrotis  oxid,  51,  t6,  jS,  2^,  2^ 

rhigoleno,  26 

Schleich's  solution,  27 

scopolamin-morphm,  22 

.stovain,  27 

tropacocain,  28 
Ancurj'sm,  217 

causes  of,  217 

diagnosis  of,  219 

duration  of,  219 

parts  of,  217 

rupture  of,  2ig 

symptoms  of,  218 

treatment  of,  220 

varieties  of,  218 
.•\ncurysm  by  anastomosis,  216,  178 
.Aneurysmal  erosion,  432 

varix,  215,  402 
Angina  Ludovici,  445 
Angioma,  17R 
Angioneurotic  edema,  465 
.Angiosclerosis,  212 
Angiotribe,  231 
.Angle's  bands,  297 
.Angular  curvature  of  spine,  420 

convolution,  3.S9 
Animal  bites,  146 

tuberculosis,  16^ 
.\nkle  joint,  amputation  at,  726 

dis!i">cation  of.    ^64 

elTiision  into,   ;(i6 

erasion  of,  375 

CNi  ision  of,  3.^4,  375 

\T^eV\\T<;A\'!,Vv-.i;?s.Vww  of,  J50,  364 
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Ankle  joint,  gonorrheal  infection  of,  368 
tuberculous  disease  of,  374 

Ankyloglossia,  496 

Anklyosis,  379 

Anorchism,  641 

Anosmia,  261 

Anteflexion  of  uterus,  671 

Anterior  crural  nerve,  injury  of,  269 
poliomyelitis,  436 
tibial  artery,  compression  of,  230 
ligation  of,  249 

Ante  version  of  uterus,  671 

Anthrax,  148 

Antibacterial  serums,  132 

Antigonococcus  serum,  368 

Antiphthisin,  168 

Antiseptics,  35 

Antistaphylococcic  serum,  33 

Antistreptococcic  scrum,  135,  33 

Antitetanic  serum,  145,  33 

Antitoxins,  33,  31,  32)  135,  145,  168, 

368 
Antitoxin  sj-ringe,  475 
Antivenene,  121,  33 

Antrum  of  Highmore,  afTections  of,  461 
Antyllus's  operation  for  aneurysm,  222 
Anuria,  607 

calculous,  611 

non-obstructive,  607 

obstructive,  607 

reflex,  607,  611 
Anus,  abscess  of,  596 

absence  of,  594 

artificial,  551 

chancre  of,  155 

condyloma  of,  i<;9 

epithelioma  of,  601,  172 

fissure  of,  596 

fistula  of,  597 

imi)erforate,  594,  2 

prolapse  of,  600,  2 

pruritus  of,  596 

stricture  of,  594 
Aorta,  aneurysm  of,  221,  218 

compression  of,  230 

ligature  of,  245 
Aphasia,  392 
Aphonia,  205,  446,  465 
Apnea,  see  asphyxia 
Apoplexy,  398 
Appendectomy,  563 
Appendiceal  abscess,  564 
Appendicitis,  558 

abscess  in,  564 

causes  of,  559 


Appendicitis,  complications  of,  560 

diagnosis  of,  552 

operation  for,  563 
sequela;  to,  564 

pathology  of,  559 

symptoms  of,  560 

treatment  of,  562 

varieties  of,  SS9 
Appendicostomy,  551 
Appendix  vcrmiformis,  in  hernial  sac, 

577 

use  of,  in  treatment  of  colitis,  552 
Apraxia,  392 
Ardor  urinte,  629 
Arm,  amputation  through,  721 
Arsenic  neuritis,  258 
Arterial  anastomosis,  215 

hemorrhage,  214,  224 

suture,  215 

thrombosis,  214,  200,  104 

varix,  2 1 6,  178,  387 
Arteries,   digital   compression   of,   228, 
229,  221 

diseases  of,  212 

injuries  of,  213 

ligation  of,  233,  231 
gangrene  following,  104 
Arteriocapillary  fibrosis,  212 
Arteriorrhaphy,  215 

Carrel's  method,  215 
Arteriosclerosis,  207,  212 
Arteriovenous  aneurysm,  215,  387 

wounds,  215 
Arteritis,  212 
Arthrectomy,  see  erosion 
Arthritis,  acute,  367 

chronic,  367 

deformans,  sec  osteoarthritis 

erysipelatous,  367 

gonorrheal  368,  367 

K"uty.  37.S.  367 

gummatous,  368 

infantile,  335 

neuropathic,  377,  367 

pneum<Korral,  367 

pyemic,  367 

rheumatic,  375 

scarlatinal,  367 

syphilitic,  367 

traumatic,  367 

IuIktcuIous,  369 

typhoid,  367 
Arthroflosis,  381,  436 
Arthrolysis,  381 
Arthroplasty,  1,8 1. 


INDEX. 


ArtliRitomy,  367,  379 
Anitkial  iinus,  551 
cl(t5Mre  of,  553 

liirynx.  467 

Irc'fb,  75,  430 

n-!i[>ira(ioD,  sec  rrspimliua 
Ascites,  oprralion  for,  566 
Asepsis.  35 
Awjitlf  ojH-rHtion,  46 

fcVlT,    1,^1 

Asphysin.  traumaiic,  4jj 
Aspirjilifin,  476 

for  hyilroricphrosis,  608 
of  kUcldn*,  61 S 
rhronic  abscess,  93 
rmpyctna,  475 
joinls,  366,  j^7 
prdcardium,  105  • 
'  AHenognasis,  sqi 
Astbcnlc  fever.  k«  fmtr 

A^tmpiliL-;.  fti«Jw:innn  ct,  564 

o\ci<nin  i>t.  7c»"^ 

I'r.uturv-  ol,  ;;■ 

tulvrcuK-i;<  i',iMM>o  of,   ;74 
.\s>mr.u!ry  .r.':>.ir.U'.:~.  Mor,,':';'; 
At.ixi.i.   ;o.".  jc\; 
Ai!urvnv..i,  .•: .-.o" 

A;o;;v  o:  v.u;d,-.  r-< 
A;--phio  oar.;n,--.i.  ;-; 

\;->-.'hy.  5j\-  <;,xc-.-.'.  r.-c  '"> 
A;>,^;:;.i: .■   ^;-  :- ^    > 


RdciUus,  luViercuH,  164 

lyphosus,  32 
Boctcicmm,  131 

Rartma,  .^o.  see  also  indtviduAl  bactem 
Baacricidal  serum,  3,13 
Bacterial  infection.  31 

products,  jt 
Bacteriology,  30 
Baneriolysis,  33,  32,  13a 
Baking  apparatus,  367,  79 
Balanitis,  640 
Balaoopoethitis,  640 
Bambergs's  aiipi,  205 

Bamb,  peritoneal,  544 

Band's  disease,  576 

Baibi's  operation  for  fnwjuird  patella, 

^' 
for  tempDnnrhesKHdal  mhacas,  410 

d  rxdaaa  of  hip,  jSj 

Baraes  bag  for  d3»l«licm  ol  Uk  as  oini, 

Bartholin  >  el-incb.  aliscess  of,  O5S 
Barton*  handace.  55 

fracture.  ;i; 
B.iij!  rr.cr.inirltii-.  ^-e  i'rain 
R.isi-  ^■:  jk-l^.  frac-.urc  of.  ;<» 

R.iS5;r.;'5  ■:7'..-.i;:.-r.    f.r   ft  mora!  hernia. 


--.t 


a.-r.-^-.:;ai:ns;  {■  ot, 

:  ~-  -^^~•.o•TTly^.  174 


IKDEX. 


741 


Biliary  colic,  568 

fistula,  571 

passages,  affections  of,  567 
operations  on,  570 
Billroth's  operation  of  pylorectomy,  541 
Bilocular  hydrocele,  648 
Bipartite  scaphoid,  315 
Birth  mark,  177 
Birthplace  in  diagnosb,  2 
Bites,  dog,  146 

insect,  119 

snake,  120,  224 
Bladder,  affections  of,  615 

aspiration  of,  618 

atony  of,  618 

carcinoma  of,  620 

examination  of,  616 

foreign  bodies  in,  621 

hernia  of,  577 

inflammation  of,  619 

rupture  of,  517,  316 

sounding  for  stone,  622 

stone  in,  621 

tuberculosis  of,  629 

tumors  of,  620 

ulcers  of,  620 
Blank  cartridge  wounds,  117,  142 
Blastomycosis,  187,  35 
Blind  boil,  188 
Blisters,  79 
Blood  clot,  healing  by  organization  of, 

83 

coagulation  time,  10 

freezing  point,  605,  10 

cysts,  1 84 

pressure  in  compression  of  brain,  398 

vessels,  injuries  of,  289 
Boik,  187 
Bond  splint,  311 
Bone,  atrophy  of,  34a,  286 

contusions  of,  333 

cysts  of,  345 

decalcified,  339 

diseases  of,  333 

felon,  273 

gangrene  of,  337 

grafting  of,  339 

gumma  of,  341 

hydatid  cysts  of,  345 

hypertrophy,  343 

Inflammation  of,  333,  292 

injuries  of,  285 

necrosis  of,  337 

R6ntgen  ray  in  diagnosis  of  disease 
of,  13.  34S 


Bone,  sarcoma  of,  343 

syphilis  of,  340,  159,  164 

tuberculosis  of,  340 

tumors,  343 
Boric  (boracic)  acid,  38 
Bottini's    operation    for  hypertrophied 

prostate,  654 
Bougies,  urethral,  625 

esophageal,  509 
Bowel,  see  intestine 
Bow-legs,  707 
Boxer's  ear,  437 

Brachial  artery,  compression  of,  230 
ligation  of,  243 

plexus,  injury  of,  266,  300,  306,  308 
Bradford  frame,  323 
Brain  and  membranes,  see   also  cere- 
bral, cerebellar,  skull,  head 

affections  of,  404 

abscess,  408,  411 

compression  of,  395,  396,  399,  343, 
400,  402,  406 

concussion  of,  395,  294,  400,  402 

cyste  of,  397,  4IO 

foreign  bodies  in,  397 

gumma  of,  397,  410 

injuries,  effects  of,  395 

laceration  of,  399 

localization,  391,  387 

wounds  of,  402 

tumors,  410 
Branchial  clefts,  442 

cysts,  442,  184 

&itul£,  442 
Brasdor's  operation  for  aneur)'sm,  223 
Braun's  operation   for  salivary  fistula, 

495 
Breast,  abscess  of,  480 
varieties  of,  480 

amputation  of,  484 

diseases  of,  479 

carcinoma  of,  483 

congenital  malformations,  479 

chancre  of,  155 

cysts,  485 

hypertrophy  of,  480 

inflammation  of,  481 

neuralgia  of,  480 

nipples,  affections  of,  479 

syphilitic  affections  of,  482 

tuberculous  disease  of,  4S2 

tumors  of,  482 

ulceration  of,  484 
Brisment  fore*:,  709 
Broadbont's  sign,  206 


.  -       I  f ■ — ^ r   -» — • 

Bruise,  log 
Brush  bum,  113 

Bryiuit's  dre!>sing  for  fractured  femur  in 
children,  323 

sign  for  dislocnlion  of  shoulder,  jjjj 

triangle,  318 
Bubo,  155 

sofl,  639 
Bubonocele,  578 
Buccal  nerve,  excision  of,  264 
Buck's  extension  apparatus,  310 
Bullet  wounds,  see  gOnshot  wounds 
Bunion,  712,  284 
Bums,  122,  124 

following  Rontgen  ray,  14 
Bursa;,  affections  of,  282 
Bursitis,  283 
Butchers  wart,  iQO 
Cachexia  strumupriva,  446 
Calcaneum,  see  Os  CaJcis 
Calculus,  see  special  regions 
Callosity,  189,  3 
Callus,  2go 

compression  of  nerves  by,  260,  420 

excessive,  289 
Calloway's  sign,  353 
Canunidgc's  lest  for  pancreatilis,  573 
Cancer  en  cuirasse,  484 
Cancer,  see  carcinoma 
Cancerous  cachexia,  171 
Cancrum   oris,  107 
Cannula  a  chemise,  33Q 
Capillary  hemorrhage,  224 


Carpal  bones,  dislocation  of,  357 

fracture  of,  314 
Carrel's  method  of  suture  of  ortcric 
Carron  oil,  124 
Carrying  angle,  307 
Cartilage,  inflammation  of,  71 

semilunar,  dis[ilaccment  of,  3O 
Cartilaginous  tumors,  sec    chond 
Caseation,  iW) 
Caseous  necrosis,  166 
Castration,  646 
Catalepsy,  144 
Cataplasm,  78 
Catarrhal   inflammation, '72, 

special  regions 
Catgut,  40 
Catheters,  634,  636.  653 

fever,  638 

sterilization  of,  42 
Catheterization,  634,  40,  655 

dangers  of,  635 

for  enlarged  prostate,  655 

of  ureters,  604 
Cavernous  angioma,  177 

lymphangioma,  178 

sinus,  infection  of,  188 
injury  of,  265 
thrombosis  of,  408,  460 
Cecocele,  577 
Cecum  in  hemia?,  577 
Celiotomy,  sec  abdominal  section 
Cellular  theory  of  immunity,  ^2 
Cellulitis,  140,  sec  sncfial  regions 
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Cerebral  tumors,  365,  see  abo  brain, 
•  cerebellum,  head,  skull 

vomiting,  409 

wounds,  401 
Cerebro-spinal  Buid,  escape  of,  in  frac- 
ture of  base,  400 

meningitis,  epidemic,  406 
Cerebrum,  see  brain 
Cervical  adenitis,  255 

caries,  433 

endometritis,  668 

plexus,  injury  to,  266 

rib,  444 

sympathetic    ganglia,  excision   of, 

270.  451.  4" 

vertebra,  dislocation  of,  433 
fracture  of,  see  fracture  of  spine 
Chancre,  154,  155,  156 
Chancroid,  638,  156,  93 
Chapped  lips,  490 
Charbon,  148 
Charcot's  disease,  377,  348 

intermittent  fever,  567 

joint,  377 
Chemical  injuries,  123,  124 

gangrene  following,  106 
Chemotaxis,  30 
Chest,  concussion  of,  473 

contusion  of,  471 

hemorrbaee  into,  473 

surgenr  of,  471 

woun(U  of,  473 
Cheyne-Stokes  respiration,  397,  409,  411 
Chicken  breast,  343 
Chilblain,  135 
Chloroform,  16,   17,  30,  21,  22,  25,  36, 

poisoning,  144 
Chloroma,  iSr,  5 
Choked  disk,  361 
Cholangiostomy,  573 
Cholangitis,  567 
Cholecystectomy,  571 
Cholecystenterostomy,  572 
Cholecystitis,  367 
Cholccystostomy,  570 
Choledochoenterostomy,  $73 
Choledochostomy,  573 
Choledochotomy,  572 
Cholcdocholithotrity,  572 
Cholelithiasis,  568 
Cholera,  33,  252 
Cholesteatoma,  182 
Chondroarthritis,  369 
Chondroma,  176,  273,  343 


Chopart's  amputation,  725 
Chordee,  629 
Chorea,  420 

Chorioepithelioma,  685,  173 
Chylocele,  649 
Chylothorax,  252 
Chylous  ascites,  252 

diarrhea,  252 

hydrocele,  649,  252 
Chyluria,  352,  607 
Cicatrices,  affections  of,  84 
Cicatrix  after  amputation,  717 
Circular  amputation,  716 

enterorrhaphy,  554 
Circumcision,  639 
Circumflex  nerve,  injury  of,  366 
Cirrhosis  of  liver,  operation  for,  566 
Cirsoid  aneurysm,  316,  178,  387 
Civiale's  urethrotome,  636 
Clap,  see  gonorrheal  urethritis 
Clavicle,  dislocation  of,  351 

fracture  of,  299,  62 
Clavus,  see  com 

Claw  hand  in  ulnar  paralysis,  267 
Cleft  palate,  503,  487 
Cloaca,  337,  594 
Closed  dislocation,  349 

fracture,  285 
Clot  embolism,  201,  211,  289 
Clover's  inhaler,  18,  21 
Club-foot,  see  talipes 

hand,  703 
Coagulation  time,  10 
Cocain  hydrochlorid,  26,  136,  27 

poisoning,  26 
Cocci,  33 

Coccygeal  tumors,  426 
Coccygodynia,  317 
Coccyx,  excision  of,  317 

fracture  of,  317 
Cock's    operation   of    jierincal   section, 

637 
Coffee  ground  vomit,  531 
Coils,  high  frequency,  10 

induction,  10 
Coin  catcher,  509 
Cold,  abscess,  90 

effects  of,  125,  226,  258 

gangrene  following,  125 

in  treatment  of  hemorrhage,  226 
sprains,  346 
Colcy's  fluid,  182,  193,  174 
Colic,  see  special  regions 
Collapse,  128 
Collateral  circulation,  see  U^atians 
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Colics'  fracture,  312,  356,  376 

Condition,  social,  in  diagnosis.  2,  3           1 

immunity,  154 

Condylomata,  159,  171,  465                ,^^^B 

Colliidirin,  III,  121 

Congenital  affections,  see  special  regi^^^H 

Colloid  cnrcinortui,  173 

Congestive  dysmenorrhea.  686            ^^H 

degeiieralion,  Qi 

Conheim's    theviry    of    the    origin    ^T^B 

goiter,  447 

tumors,  169                                     ■ 

I                Colopexy,  601 

Conical  stump,  717                                        ■ 

Color,  abnormal,  in  diagnosis,  5 

Conjunctivitis,  gonorrheal,  630                     1 

Collet  limy,  551 

Cunnecti\-e    tissue,   inllammation   of,  7     1 

Colpeur)'ntcr,  229 

see  cellulitis                                    1 

ColfMtThaphy,  661,  662 

tumors,  174                                         1 

Columnar    carcinoma,    172,    see    also       Consecutive  hemorrhage,  125                      fl 

special  regions 

Contraction,  Dupuytren's,  704            ^^^B 

rolled    e[jithelioma,  172 

Volkmann's,  272,                            ^^^H 

Coma,  diabetic,  398,  103 

see  special  regions                        ^^^H 

^^m               diagnosis  of,  397,  398 

Conlre  coup,  398,  401                             ^^^B 

^H              in  acute  leptomeningitis,  407 

Contused  H-ounds,  109                                     ■ 

^^B                  cerebral  abscess,  397,  408,  409          Contusions,    109,    6,    205,   see    special    | 

^H                      injury,  397 

regions                                             ■ 

^^r                      tumor,  411 

Cooper's   method   of  reducing  dislor«-    ■ 

renal  disease,  397 

tions  of  elbow  ioint,  tq«                1 

Combined  abdominal  and  vaginal  hj-s-                  shoulder  joint,  354                             | 

terectomy,  684 

Coracoid,  fracture  of,  302                   ^^^B 

Comedo,  Rontgen  ray  in  treatment 

of.       Cornea,  inflammation  of,  164            ^^^H 

14 

165,  265                         ^^^1 

Comminuted  fracture,  285 

Corns,  189                                            ^^^1 

Common    carotid   artery,   compression       Comu  rutancum,  190                           ^^^| 

nf,  329 

Coronar>'  artery,  compression  of,  230         ■ 

ligation  of,  236,  262,  402 

Corporeal  endometritis.  669                         1 

ilinc  arter)',  ligation  of,  245 

Corradi's     method   of    treating    aneu-    1 

Comj)Iement,  i^i 

rysms,  221                                       1 

Complcnienlophilc,  33 

Corrosive  sublimate,  36                                  ■ 

Compli-te  duslocalion,  349 

poisoning,  37                                      H 

fracture,  285 

Costal  cartilage,  dislocation  of,  35S           H 

hysterectomy,  682 

fracture  of,  299                                 1 

inguinal  hernia,  570 
Complicated  fracture,  285 

Counterirritation,  79                            ^^^| 

Courvoisier's  law,  570                         ^^^H 

dislocation,  349 

Coverings  of  hernia,  577,  see  mbo  4^^! 

dislocation,  349 

cial  hemin-                                       V 

Composite  odontoma,  179 

Cowper's  glands,  inflammation  uf,  633     H 

Compound  dislocation,  349 

Coxa  vatga,  705                                             I 

Comixjund  follicular  ixluntomn,  179 

vara,  704, '319,  9                           M 

fracture,  283,  292 

Coxalgia,  371,  74.  7                            ^^H 

ganglion,  275 

Coxitis,  see  coxalgia                            ^^^H 

Compression,    cerebral.    396,   343,    399,       Cracked  lip,  490                                    ^^^^ 

400,  402,  406 

nipples.  479                                  ^^H 

for  cure  of  aneurysm,  220 

)K)t  sound.  398                             ^^^H 

in  sprains,  347 

Craniectomy,  linear,  405                             V 

in  treatment  of  hemorrhage,  22 

J           Craniocerebral  top<.>grRphy.  387          ^^^ 

in  treatment  of  synovitis,  366 

CraniotalM^,  341,  342                           ^^H 

of  nerves,  260 

Craniotomy,  405                                    M^H 

spinal  cord,  420,  410 

Cranium,  affections  of,  395,  sec  bcSC^I 

Concealed  menstruation,  6S5 

skull,  brain,  cerebral                    ■ 

Concussion,  395,  see  sjiecial  regions 

Creulin,  37                                                     H 

Condensing  ostitis,  33^ 

Crepitus,  288.  6.  8.  183,  367                      ■ 
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Cretinism,  446,  3 
Crile's  clamp,  129,  501 

pneumatic  rubber  suit,  1 29 

treatment  of  shock,  129 
Crises,  Dietl's,  608 
Crookes  tube,  10 
Crossed  paralysis,  265,  397 
Croupous  inflammation,  72 
Crude  tubercle,  166 
Crutch  palsy,  289,  260,  266 
Cryoscopy,  605 
Cryptorchism,  641 
Cubitus  valgus,  307 

varus,  307 
Cultures,  see  bacteria 
Cuneiform  osteotomy,  706 
Cupping,  75 

Curettage  of  uterus,  669 
Curling's  ulcer,  122 
Curvature  of  legs,  see  genu  varum 

of  spine,  angular,  429 
lateral,  426 
rachitic,  426 
Cushing's  operation  for  the  removal   of 
the  Gasserian  ganglion,  364 

suture,  SS7 
Cut  throat,  445 

Cylindrical  celled  epithelioma,  172 
Cylindroma,  181 
Cyrtoraeter,  Horsley's,  388 
Cystic  duct,  impaction  of  gall-stones, 
in,  S72 

goiter,  447 

hygroma,  442 

lymphangioma,  442 
Cysticotomy,  572 
Cystitis,  619 

in  gonorrhea,  630 

in  spinal  affections,  434 
Cystoadenoma,  171,  sec  special  regions 
Cystocele,  660,  577 
Cystodiagnosis,  418 
Cystoscope,  617 
Cystotomy,  perineal,  624 

suprapubic,  623 
Cysts,  183 

blood,  184 

branchial,  183 

bursal,  271 

degeneration,  186 

dental,  500,  179 

dentigeruus,  179 

dermoid,  183 

distention,  183 

extravasation,  183 


Cysts,  exudation,  183 

foreign  body,  184 

hydatid,  184 

implantation,  184 

involution,  485 

malignant,  169 

mucous,  183 

retention,  183 

sebaceous,  193,  183 

traumatic,  184 

see,  also,  special  regions 
Cystophile,  33 

Czerny-Lembert  sutures,  550 
Dactylitis,  syphilitic,  164,  341 

tuberculous,  340 
Davy's  rectal  lever,  731 
Dawbam's    operation    for    inoperable 

growths  about  the  face,  174 
Decalcified  bone,  use  of,  339 
Decapsulation  of  kidney,  614 
Deciduoma  malignum,  685,  173 
Decortication,  pulmonary,  477 
Decubital  gangrene,  106 
Deformities,  see  special  regions 
Degeneration,  amyloid,  91 

cysts  of,  186 

gummatous,  159 
Delayed  union  of  fractures,  292 
Delirium,  136,  122,  407 

nervosum,  137,  289 

of  collapse,  137 

traumatic,  137 

tremens,  136,  3,  8,  289 
Deltoid  bursa,  284  ' 

Dental  cysts,  500,  179 

nerve,  inferior,  resection  of,  263 
Dentate  fracture,  285 
Dentigorous  cyst,  179,  500 
De<Klorizcr,  35 
Depressed  fracture,  385 

of  skull,  398,  396,  402 
Dermatoses,  precancerous,  193 
Dermoid  cysts,  184 

sec,  also,  si>ccial  regions 
Dcsault's  bandage,  62,  301,  302 
Dosjardin's  pancreatic  point,  574 
Diabetes,  3,  8,   70,  93,   102,   107,    187, 

189,  212,  414,  420,  596,  658 
Diabetic  coma,  398,  103 

gangrene,  102 
Diacctic  acid,  103 
Diagnosis,  general  remarks  on,  i 
Diapcdcsis,  71 
Diaphany,  6 
Diaphragmatic  hernia,  500 
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Dinphragmatic  rupture,  518 

Dupuvtren's  amputation  723 

■ 

Diaphysitis,  334 

classitkation  of  burns,  t22 

Diarrhea,  chyluus,  252 

contraction,  704 

^^^^1 

Dietl's  crisis,  608 

fracture,  330,  364 

^^^H 

Diflcrtnlial  blood  count,  q 

splint,  331 

^^H 

DifFuse  aneurysm,  218 

Dural  separator,  Horsley's,  392 

hydrorcic  of  the  cord,  648 

Dura  mater,  intlanunation  of,  406 

^H             phlrgmon,  140 

^^P              septic  osleumyelilis.  334 

injuries  of,  400 

thickening  of,  causing  epilepsy 

.406 

Digital   compression   of    arteries. 

228,       Dysentery,  33,  35,  86,  546,    5^2, 

550. 

32Q,  321 

565.  596 

chancre,  156 

Dysmenorrhea,  686 

Dilatation,  sec  special  regions 

Dysoei)lic  ulcer  of  tongue,  497 

Diphtheria,  33,  406,  463,  471 

Dysphagia.  143,  205,  219,448,463,465,       | 

antitoxin,  135,  142 

466,  507,  508,  510,  511 

1 

Diphtheritic  inflamn^^tion,  72 

Dyspnea,   143,  206,  218,  298,  299, 

438.      J 

neuritis,  258 

448,  465,  466,  472,  47.?.  474           ■ 

Diplococci,  33 

■ 

Diplococctis  gonorrhea,  620 

Ear,  affections  of,  437 

^t 

intracellularis  nieningitiilif,,  406                    hemorrhage  from,  400 

^M 

Direct  fiacturc,  285 

Ebumated  osteoma,  176 

^^^^ 

gangrene,  105 

Eihinococcus,  184 

^^^M 

inguinal  hernia,  5S0 

see  also  special  regioru 

^^^H 

Disarticulations,  see  amputations 

Ecchondroma,  176 

^^^H 

Discission  of  lung,  478 

Ecchyraosis,  109,  5 

^^^H 

Disinfection,  see  sterilization 

Ecthyma  syphilitic,  158 

^^^H 

Dislocations,  347 

Ectopia  testis,  641 

^^^^ 

see  also  spe<:ial  regions 
Dissecting  aneurysm,  218,  213 
Dissection  wounds,  119 

vesica-,  615 

^^^^1 

viscerum,  587 

^^^H 

Ectopic  pregnancy,  691 

^^^H 

Distal  ligature  for  aneurysm,  223 

Ectrodactylism.  703 

^^^H 

Distention  cysts,  183 

Eczema,  165,  254 

^^^H 

of  bladder  with  overflow,  618 

652              of  nipple,  479 

of  umbilicus,  519 

^^^H 

Disunited  fracture,  293 

^^^H 

Diverticulum  of  esophagus,  507 

Erzematous  ulcer,  96 

V 

of  Meckel,  542 

Edebohl's  operation  for  floating  kidney.      | 

Dorsal  abscess,  434,  431 

612 

■ 

dislocation  of  hip,  359 

Edema,  6 

Dorsalis  |)edis  artery,  ligature  of,  2 

51                  angioneurotic,  465 

^^^H 

Double  inclined  plane,  322 

hysterical,  6 

^^^H 

Do«-d's  oix-ration  for  cancer  of  lip, 

491               lymphatic,  252 

^^^H 

Drainage  materials,  47 

malignant,  107 

^^^^1 

of  wounds,  47 

see  special  regions. 

^^^^1 

tubes,  47 

Effusion  into  joints,  366 

V 

Dressings,  42 

Ehrlich's   theory  of  immunity,  see 

■ 

fixed,  67,  6q,  290 

raunitv 

H 

Dry  gangrene,  100 

Eighth  nerve,  injuries  of,  265 

^1 

Duchenne-Erb  paralvsis,  266 

Elbow  joint,  ankylosis  of,  309 

^^^H 

Dudley's   operation   for   antevcrsion  of               disarticulation  of,  721 

^^^H 

uterus,  672 

dislocation  of,  355 

^^^H 

Duga's  sign,  3^2 

elTusiiin  into,  366 

^^^H 

Duodenorhololorhotomy,  572 

examination  of,  306 

^^^H 

Duodenojejunal  hernia,  590 

excision  of,  382 

^^^1 

1           DuiKlenum,  stenosis  of,  ^42 

fractures  of,  305 

^^^H 

I."""- 

tuberculosis  of,  370 

J 
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Electrical  injuries,  136 
Electricity  for  affertious  of  nerves,  258 
mtiscles,  271 

for  atrophy  of  uterus,  671 
Electrohemostasis,  22J 
Electrolysis  for  aneurysm,  aai 

for  angioma,  178 

for  cirsoid  aneurysm,  417 

for  goiter,  449 

for  keloid,  193 

for  uterine  fibroids,  680 
Elephantiasis,  353,  2 

Arabum,  253 

Gnecorum,  see  leprosy 

of  tongue,  496 

pseudo,  253 
Elepbantoid  fever,  253 
Elevation  iji  hemorrhage,  227 
Elliptical  method  of  amputating,  716 
Embolism,  201,  202,  214,  454,  134,  133 

"3,  337 
Embryonic  tissue,  71,  82 
Emmet's  method  for  treating  inversion 
of  uterus,  678 
perineorrhaphy,  661 
trachelorrhaphy,  667 
Emphysema,  473 
Emphysematous  gangrene,  107 
Eroprosthotonos,  9,  143 
Empyema,  aspiration  of,  475 
of  antrum,  461 
of  apjiendix,  560 
of  frontal  sinuses,  460 
of  pericardium,  205 
of  pleural  cavity,  474 
Enantobiosis,  32 
Encephalitis,  405 
Encephalocele,  404,  387 
Encephaloid  carcinoma,  173 
Enchondroma,  176 
Enc)'sted  hydrocele  of  cord,  648,  582 

testis,  648 
Endarteritis,  212 
Endoaneurysmorrhaphy,  223 
Endocervicitis,  668  <■ 

End-to-end      anastomosis,     of      blood 
vessels,  215 
of  bowel,  554 
of  nerves,  261 
of  ureter,  615 
of  vas  deferens,  649 
Endometritis,  667 
Endostosis,  176 
Endothelial  cancer,  182 
Endothelioma,  182 


Enlarged  prostate,  651 
Enterectomy,  554 
Enteioanastomosis,  554 
Enterocele,  577 
Enteroclysis,  211 
Enteroepiplocele,  577 
Enteroliths,  545 
Enteroptosis,  544 
Enterorrhaphy,  550 
Enterostomy,  551 
Enterotomy,  550 
Enucleation  of  thyroid  tumors,  449 

uterine  fibroids,  vaginal,  680 
Enzymes,  bacteria),  31 
EosinopUlia,  10 

Epidemic  cerebrospinal  meningitis,  406 
Epididymitis,  642 

syphilitic,  644,  159,  157 

tuberculous,  643 
Epididymis,  cysts  of,  648 
Epigastric  hernia,  589,  176 
Epiglottis,  ulceration  of,  462 
Epilepsy,  412,  399,  270,  458 
Epiphyses,  separation  of,  286 
Epiphysitis,  334 

syphilitic,  341 

tuberculous,  340 
Epiplocele,  577 
Epiplopexy,   operation  of,  for  ascites, 

566 
Epispadias,  626,  657 

complete,  615 
Epispastics,  79 
Epistaxis,  456,  225 
Epithelial  odontoma,  179 
Epithelioma,  172,  192,  sec   also  special 

regions 
Epulis,  500,  174,  181 
Equinia,  150 

Erasion,  381,  370,  371,  374 
Erethistic  shock,  128 
Ergot,  gangrene  from,  103 
Ergotism,  5,  103,  144 
Erosion,  aneurysmal,  432 
Erysipelas,  137 

curative  action  of,  in  sarcoma,  139, 
182 
Erysipelatous  arthritis,  367 
Erythema,  syphiKtic,  158 
Er)'thromelalgia,  714 
Esmarch  band,  228 

cold  coil,  76 

inhairr,  20 

mc-lhnd  of  amputation  of  the  hip. 
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Esophageal  bougies,  509 
Esnphugismus,  5 1 1 
Ksophagoscope,  509 
Ksophagostomy.  511 
Esophagotomy,  510,  511 
Esophagus,  affections  of,  507 

atresia  of,  507 

bums  of,  124 

congenital  nialforraations  of,  507 

dilatation  of,  510 

diverticula  of,  507 

excision  of,  511,  478 

fistula  of,  507,  446 

foreign  bo<lies  in,  50S 

rupture  of,  472 

stricture  of,  510,  446 

tumors  of,  511 

wounds  of,  508 
Estlander's  o]M'ration  of  thoracoplasty, 

477 
Ether,  16,  17,  i8,  38,  122,  3Q2,  21,  22,  25 
Ethmoid,  diseases  of,  460 
Kthyl  bromid,  22 

chlorid,  22,  tfi,  15,  122,  250 
Eucnin  hydrocblfirid,  uses  of,  27 
Evacuator,  Bigclow's,  623,  464 
Evaptjrating  lotions,  76 
Examination,  general,  2,  S 

physical,  in  diagnosis,  2 

local,  2,  4 
Excessive  callus,  290,  293 
Excision  nf  joints,  382,  see  also  special 

joints 
Exclusion  of  intestine,  588 
Excoriation,  109 
Exfolinlive  endometritis,  669 
Exhaustion,  12S 
Exomphalos,  587 
Exophthalmic  goiter,  450 
Exophthalmos,  450 
Exostoses,  176,  334.  376,  387 
Exolhyreopexy,  410 
Exploratory  incision,  6 
Extension,  Bucks',  319 

of  limb  in  hip  joint  disease,  373 
External  carotid  artery,  ligation  of,  238 

iliac  artery,  ligation  of,  246 

hemorrhage,  224 

inguinal  hernia,  578 

popliteal  ncr\'e,  aftections  of,  270 

urethrotomy,  636 
Extirpation  of  aneurysm,  sec  aneurysm 
Extraarticular  fractures,  2S5 
Extracapsular  fracture  of  femur,  320 
humrnis,  304 


Extracranial     complications     of    olSfi 

media,  438 
Extradural  abs<ess,  408,  441 

hemorrhage,  401 
Extragenital  chancres,  is-; 
Eztramedullary    hemorrhages,     spinal, 

424,  420 
Extraperitoneal     rupture    of    bladder, 

S«7 
of  tubal  gestation,  6gt 
Extrauterine  pregnancy,  691 
FxIrav.Tsation  cysts,  1S3 

of  bloiid,  109 

of  urine,  627 
Extravesical  proritalcctomy,  655 

Extremities,  703  

Extroversion  of  bladder,  615 
Exuberant  granulations,  83 
Exudation  cysts,  183 

Facial  artery,  compression  of,  229 
ligation  of,  239 
cleft,  489,  184 
nerve,  affections  of,  265 
neuralgia,  262,  458 
par,'Uysis,  265,  438 
vein,  thrombophlebitis,  134,  188 
Facies,  Hippocratica,  8 

in  diagnosis,  8 
Fallopian  tubes,  affections  of.  687 

congenit.-U  abnormalities  of,  6S7 
displacements  of,  6S7 
inflammation  of,  687 
pregn.incy  in,  691 
tuberculosis  of,  691 
tumors  of,  691 
False  incontinence  of  urine,  617 
joints,  293 
passages,  637 
Family  history  in  diagnosis,  2,  3 
Farcy,  sec  glanders 
Fasciotnray,  709,  708,  436 
Fat  embolism,  202,  289 

ncrrosU,  573 
Fatty  hernia,  577,  5S9 
tumors,  see  lipoma 
Fa>'us,  35 

Rontgen  ray*  in  treatment  of.  14 
Fecal  fistula,  553,  <;64 
umbilical,  519 
impaction,  ^4$,  54S 
Vomiting,  521 
Feeding,  nitsal,  146 
Fcll-O'Dwyer  apparatus,  24.  474 
Felon,  IT  J 
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Female  genital  organs,  examination  of, 

sureery  of,  655 
Femoral  adenitis,  254 

artery,  compression  of,  230 
ligation  of,  246 

bemia,  586 

operation  for  radical  cure,  587 
strangulated,  593 

vein,  pmebitis  of,  206 
Femur,  fracture  of,  317 

separation  of  lower  epiphysb,  323 
upper  epipl\ysis,  321 

supracondyloid  amputation,  730 
Fergusons'   amputation    at  the  ankle 
joint,  727 

speculum,  656 
Ferments,  bacterial,  31 
Fever,  130 

aseptic,  131 

asthenic,  131 

catheter,  63S 

Charcot's  intermittent,  567 

cocain,  26 

elephantoid,  253 

fracture,  288 

hectic,  91 

hemorrhagic,  226 

iodoform,  38 

post-operative,  so 

reactionary,  131 

resorption,  131 

simple,  131 

syphilitic,  157 

traumatic,  131 
Fibrinous  inflammation,  72 
Fibroadenoma,  171 
Fibroblasts,  71,  82,  289 
Fibrocystic  disease  of  jaw,  179,  500 
Fibroids,  see  fibromyomata  of  uterus 
Fibromata,  174 
Fibromyoma,  177,  678 

of  uterus,  678 
Fibrosarcoma,  181,  458 
Fibrosis,  arteriocapillary,  212 
Fibrous  odontoma,  179 

goiter,  447 

union  of  fractures,  203 
Fibula,  dislocation  of,  364 

fracture  of,  320 
Fifth  nerve,  operations  on,  262 
Filaria  sangumis    hominis,    253,    252, 

201,  607,  10,  2 
Fingers,  amputations  of,  718 

chancre  of,  156 


Fingers,  deformities  of,  703 
Finney's  operation  of  pyloroplasty,  540 
Finsen  light  in  treatment  of  epithelioma, 
192 
lupus,  191 
tuberculosis,  167 
Fissure  of  Bichat,  387 

parietooccipital,  389 

Rolando,  388 

Sylvius,  387 
Fissured  fracture,  285 

of  skull,  398 
Fissures  of  nipple,  479 
Fistula,  99,  see 'also  special  regions 
Flagclla,  see  bacteria 
Flail  joint,  381,  336 
F'laps  in  amputations,  716 
Flat-foot,  710,  3 
plate,  711 
Floating  kidney,  607 

spleen,  575 
Fluctuation,  6 

Fluhrer's  aluminium  probe,  n6,  403 
Fluoroscopc,  11,  12 
Flush  tank  symptom,  608 
Follicular  goiter,  447 

odontoma,  179 
Fomentation,  78 
Foudroyant  gangrene,  107 
Foot,  amputations  of,  724 

deformities  of,  707,  3 

drop,  270 

hollow,  712 

perforating  aUer  of,  189 
Forbes'  amputation  of  foot,  725 
Forcipressure  treatment  in  hemorrhage 

230 
Forearm,  amputation  through,  720 

dislocation  of,  355 

fracture  of  both  bones,  314 
Foreign  bodies,  see  special  regions 

Rontgen  rays  in  diagnosis  of,  12,  13 
Formaldehyde,  38 
Fourth  nerve,  paralysis  of,  262 
Fowler's  operation  of  pulmonary  decor- 
tication, 477 

[xjsition,  521 
Fracture  Ixix,  303 

by  contre  coup,  285,  398 

dislocation,  292,  331,  349 

fever.  288 
Fractures,   285,  see  also  special   bones 

causes  of,  285 

complications  of,  289 

repair  of,  289 


^^^p            rnedreich's  ngn,  too 

(iastropucatum,  533         ^^^^^^H 

^^H               Frontal  sinuses,  aflnrtions  of,  459 

Gastroptosis,                        ^^^^^H 

^^^^^^1                      emiiycma  of,  460 

Giistrorrhagia,  537             ^^^^^^H 

^^^^^^fe                     hydrops        460 

Gastrostomy,  533,  733              ^^^| 

^^^^^^1                        irtrphine  of,  460 

Gastrotomy,  533,  510                 ^^^B 

^^V               Frost  bite,  135,  107,  5 

Gelatin  as  a  hemostatic,  i7j             S 

^^H                Fulminating  appendiritis,  560 

injection  of  nncur>'sms,  aao       ■ 

^^H                 Functional  neuroses,  3 

Gelatinous  carcinoma,  173                 fl 

^^H               Fungi,  see  bacteria 

General  anesthesia,  16                ^^^B 

^^B               Fungus  cerebri,  403 

lymphadenosis,  355            ^^^| 

^^H                        nematodes,  173 

Genital  chancre,  155                   ^^^H 

^^H                        testis,  644 

organs,  female,  616            ^^^H 

^^H                Funicular  inguinal  hernia,  5S0 

^^^H 

^^H                Furbringer's  method  of  sterilization  of 

Genitourinary  canal,  594          ^^^| 

^^1                              hands,  45 

Genu  recurvatum,  707               ^^^H 

^H               Furuncle,  187,  8 

rhachiticum,  705                  ^^^H 

^^H               Fusiform  aneurysm,  3 18 

staticum,  706                        ^^^^ 

^^^B 

varum,  707                            ^^^H 

^^H               Gait  in  diagnosis,  9 

valgtim,  705                         ^^^1 

^^M               Galactocele.  485 

Germicide,  35                              ^^^^ 

^^H               Gall-bladder,  afTections  of,  567 

Giant-rcllcd  sarcoma,  181,  344  ^^^B 

^^H                        rupture  of,  515 

Gibson's  tandagr,  55                        ^H 

^^H                       tvphoid  bacilli  in,  336 

Gigli  saw,  303                                      m 

^H               Gall-stones,  568 

Oilliam-Ferguson   ojieration    of    shnr 

^^^^^^               complications  of,  570 

ening  the  round  ligaments,  6j 

^^^^^K              etiology  of,  568 

Girdncr's  telephonic  probe,  116        M 

^^^^^1              impaction        573 

Glanders,  150                                      H 

^^^^^H              in  intestine. 

Glands,  lymphatic,  affections  of,  «gj 

^^^^^H              operations         570 

malignant,  3>5               'U 

^^^^V               pancreatitis  due  to,  570 

mesenteric,  535                H 

^^^^H^                 symptoms  of,  568 

syphilitic,  isS,"354,  35<;  1 
tuberctjlous,  354,  t^^^U 

^^^^r                   treatment  of,  570 

^^H              Ganglion,  375 

Glandular  carcinoma,  173         a^^^f 

^^Bk                    comooiind  iwlniar.  ait        -^ 

dauamia.  aio                         ^^^^1 
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Glover's  stitch,  iia 

Gluteal  artery,  ligation  of,  246 

Glutol,  38 

Goiter,  447 

Gonococcus,  629 

Gonorrhea,  629,  406 

Gonorrheal  arthritis,  368,  366,  4 

conjunctivitb,  630 

cystilb,  630 

epididymitis,  630 

iritis,  630 

proctitis,  630 

rheumaUsm,  368,  335 

rhinitis,  630 

sclerotitis,  630 

syno\-itis,  366 

tenosynovitis,  273 
Gooch's  flexible  wooden  splints,  291 
Gottstein's  curette,  459 
Gouley  catheter,  636 
Gouty  arthritis,  375 

de]x>sits  in  bursne,  383 

neuritis,  358 
Grafting,  bone,  339 

nerve,  261 

skin,  198 

tendon,  380 
Granny  knot,  113 
Granulations,  exuberant,  83 
Gravel,  610 

Graves'  disease,  450,  448 
Great  sciatic  ner\'e,  affections  of,  260 
Greenstick  fracture,  285,  a 
Gritti's  supracondyloid  amputation,  730 
Gum  boil,  499 

Gumma,  160, 465,  see  also  special  regions 
Gummatous  arthritis,  368 

degeneration,  159 

osteomyelitis,  341 

synovitis,  159,  369 
Gums,  epithelioma  of,  501,  172 
Gun  powder  stains,  117 
Gunshot  fracture.  285 

wounds,  115 
Gutta-percha  for  covering  hands,  44 

uses  of,  in  bone  cavities,  339 
Gutter  fracture,  398 

Hahn's  tracheotomy  tube,  467,  469 
Hallux  rigidus  (Il.'flexus)  713 

valgus,  712,  284 
Halsted's   operation   for  amputation  of 
breast,  484 
for  inguinal  hernia,  584 
suture,  intestinal,  551 


Hammer  nose,  452 

toe,  713,  189 
Hammond's  wire  splint  for  fracture  of 

lower  jaw,  297 
Hand,  amputation  of,  718 

deformities  of,  703 

epithelioma  of,  193 

gutta-percha  covering  for,  44 
Han^,  sterilization  of,  43 
Haptophore,  33 
Hare-lip,  487 
Harris'  scgregator,  604 
Harrison's  stilcus,  342 
Hartley-Krause  op)eration  for   removal 

of  Gasserian  ganglion,  264 
Hartman's  operation  for  gastrostomy, 

533 
Head,  386,  see  fractures  of  skull 

injuries  of  brain,  cerebral 
Healing  of  wounds,  see  repair 
Heart,  concussion  of,  472 

fetal  sounds  in  diagno.<iis,  8 

massage  of,  204,  25 

surgery,  203 
Heat  in  hemorrhage,  237 
inflammation,  72 
treatment  of  inflammation,  78 
Heberden's  nodes,  376,  gi 
Hectic  fever,  91,  132 

flush,  91 
Hegar's  operation  for  laceration  of  per- 
ineum, 662 
Heineke-Mikulicz  operation  of  pyloro- 
plasty, 539 
Hemangioma,  177 
Hemianopsia,  390 
Hcmarthrosis,  378 
Hematemesis,  527,  225,  445 
Hematocele,  pelvic,  701 

scrotal,  649 
Hematocolpos,  659 
Hematogenous  jaimdicc,  133 
Hematoma,  109,  184,  225 

of  abdominal  walb,  512 

of  ear,  437,  3 

of  scalp,  386,  398 
Hematomrtra,  659 
Hematomyclia,  424 
Hematorrhachis,  424 
Hematuria,  606  • 
Hemoglobin;  g 
Hemogloliinuria,  606 
Hemophilia,  233 

joints  in,  378 
Hemopneumothorax,  472 


Hh  hi 

^^^^^H 

7S2 

^^H 

Hemoptysis,  465,  472 

Hernia,  treatment  of,  see  special  regions  1 

Heraorrhiige,  224 

varieties  of,  578,  587,  589                    ■ 

causes,  226 

Herniotomy,  joj                                         ^t 

^^^               control  of,  lid 

Herpes  labialis,  4<)0                              ^^^H 

^^H              diagnosis,  236 

Herpetic  ulceration,  156                      ^^^H 

^^^^^        symptoms,  225 

Hcssclbach's  triangle,  580                 ^^^H 

^^1^^        treatment,  226 

Hey's  amputation,  725                       ^^^^| 

^^^^^        varieties,  224 

Hiccough,  219                                     ^^B 

f                      sec  also  special  regions 

Hilton's  method  of  opening  abscesses. 

^^        Hemorrliapc  diathesis,  233 

445 

^^L              fever,  226 

Hind  gut,  594 

^^P              inflammation,  72 

Hip  disease,  371,  74,  7 

^^                pancreatitis,  573 

diagnosis  from  sacroiliac  disease , 

1               llemoiThoids,  598 

.  .    37' 

^^1               external,  598 

joint,  amputation  at,  730 

^^P                   treatment  uf,  599 

ankylosis  of,  373 

^"               internal,  599 

diagnosis  of  injuries  aUmt,  321 ,  373 

treatment  of,  599 

dislcKation  of,  congenital,  347,  9 

Hcmostasis,  227 

traumaUc,  358,  373 

Hemostatic  forceps,  3,  4 

effusion  into,  366                                   J 

Hemostatics,  227 

excision  of,  383,  374                             M 

Hemothorax,  472,  299,  214 

Hip  joint,  osteoarthritis  of,  376                 H 

Hepatic  aljsccss,  565,  8 

tuberculous  disease  of,  37 1                 ^B 

colic,  568 

Hippocratic  face,  8                               ^^^H 

Hc[ialicocholangiocnlCT05lomy 

57.1 

History  in  diagnosis,  i                       ^^^^| 

Hepatopexy,  566 

3                                   ^^^H 

Hcpiitoptosis,'566 

previous,  3,  3                                  ^^^| 

Hepatoiomy,  565 

present  illness,  3,  4                      ^^^| 

Hcrmaphrodism,  657 

Horlgen's  splint,  322                              ^^^H 

Hernia,  576,  see  also  special  n 

giuns              Hodgkin's  disease,  255,  10                   ^^^| 

^^L              accidents  of,  590 

Hofla's    operation    for    congenital   dis-   ■ 
p  acement  of  hip,  34S                   1 

^^H              appendix  in,  577 
^^H              bladder  in,  577 

Hollow  foot,  712                                            1 

^^B             causes  of,  576 

Hupkin's  dressing  for  fractured  patella,     1 

^^H             cecum  in,  597 

3'6                                                  M 

^^m             contents  of,  577 

Horn,  190                                                      ^1 

^^B             coverings  of,  577 

of   scalp,   387                              ^^^B 

^^B             en  bissac,  581 

set>aceous,  194                       ^^^^^^B 

^^m             foreign  bodies  in,  5178 

Horse  hair,  42                               ^^^^^^B 

^^B              hydrocele  of  sac,  577 

shoe  kidney,  604                         ^^^H 

^^B             incarceration  of,  591 

Horslcy's  cyrtometer,  3S8                    ^^^^ 

^^B             inflammation  of,  591 

dural  separators,  392                       ^^^B 

^^H              intestine  in,  577 

OfH-ration    for   the    removal   of    the    V 

^^H             mouth  of,  577 

Gasserian  ganglion,  264                M 

^^B             obstructed,  591 

wat.  395                                                H 

^B             »>c  of,  577  ° 

Hospital  gangrene,  107.  loi                 ^^M 

^^H             special,  57S 

Hot  air  apparatus,  367,  78                 ^^^M 

^^B             strangulated,  591,  104 

Hottentot  apron,  657                           ^^^^| 

^^B                 complications  after  taxis 

for. 

^92       Hour  gl,xss  stomach,  529                     ^^^^| 

^^B                 oficrntive  treat  mcni  of. 

see 

spe-       Housemaid's  knee,  283                         ^^^^| 

^^H                     cial  regions 

ffonship's  lacunie,  339                          ^^^H 

^^B                 signs  and  symptoms  of, 

59* 

Humerus,  dislocation  of,  352              ^^^H 

^^B 

fractures  of,  303                              ^^^H 

^^B            structure  of,  577 

separation  of  epiphysis,  lower,  310   ■ 

^^B          symptoms  of,  5  78 

>iVV<:t,  Y.-^                                            ■ 
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Humoral  theory  of  immunity,  32 
Hunterian  chancre,  154 
Hunter's    canal,    ligation    of    femoral 
artery  in,  247 

operation  for  aneurysm,  323 
Hutchinson's  teeth,  164,  5 
Hydatid   cysts,    184,   see   also    special 
regions 

moles,  177 

of  Morgagni,  696 
Hydrargyrism,  163 
Hydrarthrosis,  see  hydrops  articuli 
Hydrencephalocele,  404 
Hydrocele,  646,  see  also  special  regions 

bilocular,  648 

congenital,  648 

chylous,  649,  252 

encysted,  of  cord,  648,  582 
testis,  648 

idiopathic,  646 

infantile,  648 

inguinal,  648 

of  hernial  sac,  577 

tapping,  method  of,  647 

treatment  of,  647 

varieties  of,  646,  648 
Hydrocephalus,  405,  40(5 
Hydrogen,  jjeroxid  of,  37 
Hydrometra,  665 
Hydronephrosis,  608 
Hydrophobia,  146 
Hydrops  antri,  461 

articuli,  366 

cystidis  fellese,  561 

of  appendix,  560 

of  frontal  sinus,  460 

tubs  profluens,  688 
Hydrorrhachis,  434 
Hydrosalpinx,  688 
Hygroma,  442,  178 
Hyoid  bone,  fracture  of,  398 
Hyperchlorhydria,  536 
Hyperemia,  70,  5 
Hypernephroma,  182,  611 
Hypertrichosis,  Rontgen  rays  in  treat- 
ment of,  14 
Hypertrophic  osteoarthropathy,  334 
Hypertrophy,  see  special  regions 
Hypodermoclysb,  211,  130 
Hypoglossal  nerve,  injuries  of,  266 
Hypomycetes,  34 
Hypospadias,  626,  657 
Hysterectomy,  abdominal,  681 

combined,  684 

complete,  683 
48 


Hysterectomy  .vaginal,  680 
Hysteria,  in  spinal  injuries,  419 
Hysterical  edema,  6 

joints,  378 
Hysteroneurasthenia,  430 
Hysteropexy,  675 
Hysterorrhaphy,  675 

Icterus,  see  jaundice 

Icthyosis  lingua:,  496 

Idiocy,  446,  412 

Idiopathic  fragilitas  ossium,  343,  286 

hydrocele,  646 

inflammation,  72 
Ileus,  see  intestinal  obstruction 
Iliac  colostomy,  $53 

veins,  phlebitis  of,  306 

vessels,  ligation  of,   see  common, 
external  and  internal 
Iliopectineal  bursa,  383 
Ilium,  fractvu^  of,  315 
Immune  bodies,  33 
Immunity,  see  bacteria 

Colics',  134 
Impacted  calculus,  in  ureter,  608,  610 

feces,  545,  548,  3 

fracture,  385 

gall-stones,  effects  of,  568 

urethral  calculus,  638 
Impaction  of  foreign  bodies  in  bowel, 

S4S 
Impassable  stricture,  see  special  regions 
Imperforate  anus,  594 
Impermeable  stricture  of  urethra,  see 

urethra 
Implantation  dermoids,  184 
Incarcerated  hernia,  591 
Incised  wounds,  no 
Incision,  exploratory,  6 
Incomplete  dislocation,  349 

fracture,  385 

inguinal  hernia,  578 
Incontinence  of  urine,  617 

retention,  653,  618 
Indifferent  tissue,  71 
Indirect  fracture,  385 

gangrene,  10 1 

inguinal  hernia,  578 
Induction  balance.  Bell's,  116 
Infantile  arthritis,  335 

hydrocele,  648 

inguinal  hernia,  580 

palsy,  436,  375,  3 

scurvy,  343,  335 

umbilical  hernia,  587 
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^H        Infarct,  301,  sec  also  emboli 

Intermediate  hemorrhage,  225 

^H       Infection,  sec  bacteria 

Internal     carotid    artery,    hemorrhage 

^H       Infective  arthritis,  367 

from,  438                                        1 

^^M               inflammation,  73 

ligation  of,  338 

^^ft              osteomyelitis,  acute,  see  ostcomye- 

wounds  of,  402 

^^1 

derangement  of  knee  joint,  363 

^^H              phlebitis,  zo6 

hernia,  590 

^^B              thrombophlebitis,  307 

illiac  artery,  ligation  of,  246 

^^F              thrombosis  of  cerebral  sinuses,  207,  ° 

mammary  artery,  hemorrhage  from. 

P                             407 

47J 

L Inferior  dental  nerve,  operations  on,  363 

ligation  of,  34 1 

^^^             maxilla,  see  lower  jaw 

hemorrhage,  225 

^^H             thyroid  artcr)',  compression  of,  339 

popliteal  ncr\'e,  affections  of,  370 

^^F                   ligation  of,  243 

urethrotomy,  363 

^^M               maxillary  ner>'e,  operations  on,  364 

jugular  vein,  hemorrhage  from,  438 

^H        Inflamed  hernia,  51)1 

Intcrsrapulothoracic  amputation,  734 
Intersigmoid  fossa,  hernia  into,  590 

^H       Inflammation,    70,     see     also     special 

^^^                      regions 

Interstitial  appendicitis,  560                 ^^ 

^^k              causes  of,  70 

hernia,  inguinal,  580                   ^^^M 

^^H              extension  of,  70 

inflammation,  73                           ^^^| 

^^H              pathology,  70 

keratitis,  164                                  ^^^^ 

^^M              symptoms  of,  70 

mastitis,  481                                 ^^^H 

^^H              termination  of,  73 

Intestinal  adhesions,  544                     ^^^H 

^^H              treatment  of,  77 

anastomosis,  554                           ^^^H 

^"                   Bier's,  167,  go,  76,  370 

bands,  544                                    ^^M 

varieties  of,  73 

calculi,  545                                   ^^^H 

Infrapatellar  bursa,  283 

exclusion  of,  558                          ^^^| 

Infraorbital  nerve,  operation  on,  363 

localization,  549                             ^^^| 

Infusion  of  salt  solution,  3io 

obstruction,  54.^                           ^^^H 

Ingrowing  toe  nail,  194 

paralysis,  546                                ^^^^ 

I               Inguinal  adcnitui,  354 

sutures,  550                                   ^^H 

1                       bubo,  156,  155,  639 

Intestines,  affections  of.  542               ^^H 

1                      colostomy.  552 

anastomosis  of,  554                      ^^^B 

^^_               hernia,  578 

carcinoma  of,  546                        ^^^B 

^^H                 diagnosis  of,  581 

congenital  raalformationA  of,  541       ■ 

^^M                 treatment  of,  582 

enleroptosU,  544                                      1 

^^M                  varieties  of,  578 

exclusion  of,  '558                                   fl 

^^P              hydrocele,  648' 

foreign  bodies  in,  545                          H 

perineal  hernia,  590 

gangrene  of,  593,  525                          ■ 

Inherited  syphilis,  163 

lateral  implantation  of,  558                ■ 

bone  affections  in,  341,  163 

operations  on,  5.^9                                1 

Injections  for  cure  of  hydrocele,  647 

perforation  of,  typhoid,  543                H 

in  gonorrhea,  631 

rupture  of,  514                              ^^^ 

Injuries,  see  special  regions 

segregation  of,  558                        ^^^H 

Innominate  artery,  ligature  of.  236 

stricture  of,  546                            ^^^H 

Inoperable    malignant    disease,    treat- 

tumors of,  546                               ^^H 

ment  of,  183,  174 

wounds  of,  514,  518                     ^^^1 

Insanity,  413,  36,  137,  399 

Intraarticular  fracture,  385                 ^^^^ 

Insect  bites  and  stingy,  i  iQ 

Intracanalicular  fibroma,  483              ^^^| 

Inspection,  in  diagnosis,  4 

Intracapsular  fracture  of  femur,  317  ^^B 

Instrument.s,  preparation  of,  for  opera- 

humerus, 304                                     ■ 

tions.  39 

Intracranial    abscesses,    408,   430,   spc    ■ 

Intercostal  artery,  hemnrrhage  from,  472 

also  cerebral,  heail,  skull,  brain   ■ 

Inlerilio-alxlominal  amputation,  735 

blood  vessels,  injuries  of,  400             1 

lalermaxiUa,  ia  hare-lip,  ^fA 

ronx^icalions  of  otitis  media,  441     1 

INDEX. 


755 


Jntracraoial  hemorrhage,  400, 402, 3Q7, 
386 
infiamnuition,  405 
tumors,  410,  see  also  head,  skull, 
brain,  cerebral 
Intramammary  abscess,  see  breast 
Intramedullary   hemorrhage  of    spinal 

cord,  424,  420 
Intraperitoneal  hemorrhage,  232 
Intraspinal  tumor,  435 
Intrauterine  fractures,  286 
Intravenous  infusion,  210 
Intubation  of  larynx,  471 
Intussusception,  545 
congenital,  542 
varieties  of,  545 
Inunction  of  mercury,  161 
Inversion  of  testis,  641 

uterus,  677 
Involucrum,  337 
Involution  cysts,  485  , 
Iodoform,  38 

emulsion,  92,  38,  370 
gauze,  42 
poisoning,  38,  136 
lodophilia,  10,  135 
Iritis,  73,  157,  159,  630 
Iron  wire,  41 
Irreducible  hernia,  59° 
Irrigation,  constant,  141 
of  chronic  abscesses,  92 
of  peritoneal  cavity,  521 
Ifchiorectal  abscess,  597 
Iterilioabdominal  amputation.  735 

Tacksonian  epilepsy,  413 

Jacob's  ulcer,  192 

Janet's  method  of  irrigating  the  urethra, 

631 
Jaundice,  hematogenous,  133 
Jaw,  lower,  deft  of,  489 

closure  of,  503 

cysts  of,  500 

dislocation  of,  351 

epulis,  500 

e.xcision  of,  502 

fibrocystic  disease  of,  500,  179 

fracture  of,  295 

necrosis  of,  499 

tumors  of,  50° 
Jaw,  upper,  cysts  of,  300 

epulis,  500 

excbion  of,  ";oi 

fracture  of,  295 

necrosis  of,  499 


Jaw,  tumors  of,  500 
Jejunostomy,  551 
Jejunum,  peptic  ulcer  of,  539 
Joints,  346 

affections  in  syringomyelia,  378 

ankylosis  of,  379 

aspiration  of,  366 

Charcot's,  377 

diseases  of,  365 

dislocations  of,  347 

effusion  into,  evidences  of,  366 

excision  of,  383 

false,  349,  293 

gonorrheal  affections  of,  368 

gouty,  375 

hemophilic  disease  of,  see   hemar- 
throsis 

hysterical,  378 

injuries  of,  346 

involvement  of  in  infectious  fevers, 
366,  348 

lipoma  aborescens,  175,  379 

loose  bodies  in,  379,  367 

mice,  379,  367 

neuralgic,  378 

pyemic,  366 

rheumatic,  375,  366 

ruptured  semilunar  cartilages   in, 

363.  367 

sprains  of,  346 

syphilis  of,  368,  366,  159 

tuberculous  disease  of,  369,  367 

wounds  of,  346 
Jones'  position,  308 
Jonnesco's  operation  for  excision  of  the 

cervical  sjrmpathetic,  270 
Jugular  vein,  hemorrhage  from,  438 

ligation  of,  207,  443,  408 
Jury  mast,  Sayre's,  433 

Kadcr's  gastrostomy,  533 

Kangaroo  tedon,  4t 

Karyokinesis,  82 

Kelly's  method  of  sterilization  of  hands, 

43 
Keloid,  false,  193,  174 

.spontaneous,  193 

tnic,  193,  174 
Keratitis  interstitial,  164 
Keratosis  senilis,  193 
Kidneys  and  ureter,  affections  of,  604 

abscess  of,  609 

amyloid  disease  of,  9r 

calculus,  610 

carcinoma,  611 


Lacunar  abscess,  '88 
Laminar,  fracture  of,  sec  spine 
Laminectomy,  418,  421,  424,  4351 
Langenbeck's  operntion  of  oicij 
ankle,  3S4 

elbow,  382 

hip,  384 

wTist,  383 
on  nose,  453  __^ 

Laparotomy,  see  abdominal  wctil 
I^irdaccous  disease,  91 
Larrey's   amputation   at  shouldcrl 

723 
Laryngeal  cartilage,  fracture  of, 

crises,  463 

stenosis,  463 
Liir>'ngectomy,  467 
Laryngitis,  edcjnalous,  465 
Laryngismus  stridulus,  46^ 
Loryngocele,  44  a 
Laryngoscope,  6,  466 
Laryngotoniy,  468 
Lurvngotracheotoray,  468 
Larynx,  abscess  of,  465 

acute  edema  of,  463,  see  also  t 
of  glottis,  465 

artiiicial,  467 

chondritis,  465 

congenital  fissures,  462 
fistulie,  462 

diseases  of,  462 

epithelioma  of,  466,  172 

foreign  bodies  in,  462,  465 

frscitnm  nf .  •»&  ^iie 


horse  shoe,  604 

hydronephrosis,  608,  604 

injuries  of,  516 

movable,  607 

nephrilb,  operation  for,  614 

operations  on,  612 

pyelitis,  609 

pyelonephritis,  600 

pyclonephrosis,  609 

rupture,  5:6 

sarcoma,  611,  604 

solitary,  604 

surgical,  609 

tuberculous  disease  of,  610 

tumors  of,  61 1 

twisting  of  pedicle,  608 
Knee-chest  posture,  673 
Knee  joint,  amputation  through,  720 

ankylosis  of,  381 

dislocation  of,  361 

effusion  into,  366 

crasiiin  of,  374 

excision  of,  384,  381,  374 

gonorrheal  infection  of,  368 

housemaid's,  283 

internal  derangement  of,  363 

semilunar  cartilage,  dislocation  of, 

363 
tulierculous  disease  of,  374 
Knock-knee,  705 
Knots,  113 

Kobelt's  tubes,  cysts  of,  697 
Kocher's  method  of  treating  dislocation 
nf  tiu>  hiim^ni*.  »C4 
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Lateral  curvature  in  hip  disease,  373 

implantation  of  intestine,  558 

ligature,  331 

lithotomy,  624 

sinus,  drainage  of,  408,  307 
hemorrhage  from,  438 
thrombophlebitis    of,   407,    134, 
136,  207,  439,  441 

ventricle,  puncture  of,  405 
Lavage  of  stomach,  533,  17,  49,  46 
I^ead  poisoning,  411 
Lead-water  and  laudanum,  76 
I^eaking  aneurysm,  319 
Leather-bottle  stomach,  531 
Leech,  artiScial,  75,  439 

bite,  hemorrhage  from,  75 
Leeching,  7s 
Le  Fort's  amputation  at  the  anklejoint, 

727 
L«g,  amputation  of,  738 

fracture  of  both  bones,  331 
Leiomyoma,  177 
Leiter's  tubes,  76 
Lembert's  intestinal  suture,  550 
Leontiasis  leprosa,  153 

ossea,  343,  176 
Leprosy,  152 
Leptothrix,  see  bacteria 
leptomeningitis,  405,  406 
Leukemia,  10,  224,  $76 
Leukocytes,  enumeration  of,  9 

migration  of,  in  inflammation,  71 

phagocytic  action,  33 
Leukocytosis,  9,  71,  132,  133,  135,  205, 

255.  439.  474 
leukopenia,  10 
Leukoplakia,  496,  5,  193 
Le%'is  apparatus  for  reduction  of  dis- 
location of  phalanges,  358 
splint,  313 
Ligation  of  arteries,  effects  of,  233 
for  aneurysm,  322 
enlarged  prostate,  233,  653 
epilepsy,  233,  412 
hemorrhage,  231,  233 
malignant  growths,  174,  233 
trigeminal  neuralgia,  333,  362 
gangrene  following,  104 
in  continuity,  233 
Ligatures,  materials  for,  40 

preparation  of,  40 
Light,  electric,  5 
Lightning  stroke,  126,  5 
Lillienthal's  electric  probe,  116 
Linear  craniectomy,  405 


Lingual  artery,  ligature  of,  239 

goiter,  446 

nerve,  operation  on,  264 
Lipoma,  175,  89,  273 

aborescens,  175,  379 

diffuse,  175 

fibrolipoma,  175 

intermuscular,  175 

nevoUporaa,  175 

subserous,  175 
Lips,  affections  of,  487 

chancre  of,  156 

cleft  of,  487 

cysts  of,  491 

epithelioma  of,  491,  173,  192 

horns  of,  491 

wen,  491 

strumous,  490 

warts  of,  491 
Liquid  air,  26 

Lisfranc's  amputation  of  foot,  734 
Lister's  modified  flap  and  drcuhu-  am- 
putation, 717 
Litholapaxy,  623 
Lithopedion,  693 
Lithotomy;  perineal,  634 

position,  634 

suprapubic,  633 
Lithotrites,  623 
Lithotrity,  632 
Littre's  hernia,  $77 
Littre-Maydl  operation  of  colostomy, 

552 
I^iver,  abscess  of,  564 

affections  of,  564 

cirrhosis  of,  566,  3 

hemorrhage  from,  515 

hydatid  cysts,  566 

laceration  of,  515 

tumors  of,  566 

see  also  hepatic 
Local  anesthesia,  see  anesthesia 
Localization,  in  cerebral  injuries,  387 

intestinal,  549 

spinal,  413 
Lock  jaw  142 
Locomotor  ataxia,  7,  93,  189,  286,  342, 

377.  463 
Longitudinal  fracture,  285 
Loose  bodies  in  joints,  379,  367 
Lordosis,  439 
Lorcnz's  method  of  treating  congenital 

dislocation  of  hip,  348 
Ixjwcnbcrg's  forceps,  459 
Lower  jaw,  see  jaw 


'Ii  '  1     ,',n  ',f,  .iy, 

'1' '  '>t\i<  .tli'-ri  'li,  4  J7 

iori'iytt  I^kIic-,  in,  464,  47H 

({.innri  rif,  47H,  465,  47? 

hemorrhage  from,  472 

hernia  of,  473 

oixratioiu  upon,  478 

|.rolai>iic  of,  473 

nUtnn,  463 

wouimU  of,  472 
I.U|x>ul  ulcer,  191,  94 
LupuB,  190,  454 

trcatmrnt  of,  fiy  Firuien  light,  191 
X-rayii,  14,  191 
LuM:hka'i  tonsil,  459 
Luxatio  <Trcla,  3J3 
Luxation    of    jomts,    «ee  -  dislocation, 

H7 
I.uys'  s<-Krrgat»r,  605 
I.ymphndrnilix,  acute,  254,  274 
chronic,  354 
syphilitic,  254 
tulK'rculous,  254 
I.ymphndrnoma,  256,  3,  178 
Lym|>liangirc'ta!ii.s,  252,  178 
l/yni|>hiingioma,  178,  253 
Lymphangitis,  2J3,  5,  274 
I.ymphntic  gliinds,  ufTcctions  of,  254 
ncviis,  -jc;  J 

scKimliiry  growths   in,   see   sar- 
coma an<l  carcinoma 
siiiuilating  hernia,  i;82 


MacTKchcUia,  4'^c,  i-h,  3^2 

NfacT'i^actylia,  703,  343 

Marroglossia,  4g6,  178,  252 

Macrostoma,  489 

MacTotia,  437 

Madura  foot  152,  35 

Magnet  for  the  removal  of  iron  bodie 

464 
Maisonneuve's  urethrotome,  636 
Malar,  fracture  of,  294 
Malaria,  10,  35,  135,  224 
Male  genital  organs,  626 
Malignant  cysts  of  neck,  443 

raema,  107 

epulis,  500 

pustule,  148,  149 

tumors,  169 

ulcers,  93,  94 
Mallet  finger,  704 
Malleus,  150 
Mai  perforant,  189 
Malpositions  of  testis,  641 
Malum  senile,  see  osteoarthritis 
Mamma,  sec  breast 
Mammilitis,  479 
Mandible,  see  lower  jaw 
Mangoldt's  method  of  skin    graftin 

199 
Mania  a  potu,  136 
Marie's  disease,  334 
Marjolin's  ulcer,  84,  172 
Marsupialixation  of  ovarian  cyst,  700 
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Maxillary  nerves,  operation  upon,  263 

sinus,  empyema  of,  see  antrum    of 
Highraore 
Maydl   operation    for    ectopia   vesica:, 

6i6 
Mayo's  operation  for  partial  excision  of 
gall-bladder,  572 
for  umbilical  hernia,  588 
of  pylorectomy,  541 
McGraVs  elastic  ligature,  557 
Mc  Intyre  splint,  322 
Meatotomy,  626 
Mechanical  dysmenorrhea,  686 

sterilization,  35 
Meckel's  diverticulum,  542 

ganglion,  263 
Median  cervical  fistula,  442 

nerve,  affections  of,  267 
Mediastinopericarditis,  206 
Mediastinum  abscess,  478,  463,  473 

tumors,  478,  463 
Medulla  of  bone,  inflammation  of,    see 

osteomyelitis 
Medullary  carcinoma,  173 

narcosb,  28 
Melanotic  sarcoma,  181,  5,  355 
Melon-seed  bodies,  275,  283,  see  also 

rice  bodies 
Membrana  tympani,  rupture  of,  400 
Menibranous  dysmenorrhea,  687,  669 
Meningeal  hemorrhage,  cerebral,  401 

spinal,  424 
Meningitis,  cerebral,   acute,   406,  409, 
460 

cerebro-spinal,  epidemic,  406 

chronic,  407 

tuberculous,  406 

spinal,  43S 
Meningocele,  404,  424 

spurious,  387,  398 

traumatic,  387 
Meningoencephalitis,  405,  409 
Meningoencephalocelc,    see   encephalo- 

ccle 
Menigomyelocele,  425 
Menorrhagia,  685 
Menstruation,  disorders  of,  685 
Mercurial  inunction,  161 

necrosis  of  jaw,  500,  337 
Mercurialism,  162 
Mesarteritis,  212 
Mesentery,  affections  of,  515,  524 

cysts,  524 

embolism  of  arteries  of,  525 

thrombosis  of  veins  of,  535 


Mesoblastic  tumors,  175 

Metarcarpal  bones,  dislocations  of,  357 

fractures  of,  315 
Metacarpophalangeal  joint,  amputation 
at,  718 

dislocation  at,  357 
Metastatic  abscess,  88,  133,  202 

inflammation,  72 
Metatarsal  bones,  dislocation  of,  365 

fracture  of,  33 
Metatarsalgia  (Morton's  disease),  712 
Metchnikoff's  theory  of  immunity,  32 
Methyl  chlorid,  26 
Metritis,  670 

Metrorrhagia,  685,  225,  485 
Microcephalus,  405 
Micrococcus  tetiagenus,  85 

pyogenes  tenuis,  85 
Micromazia,  479 
Microstoma,  489 
Microtia,  437 

Middle-ear  disease,  see  otitis  mc<lia 
Middle  meningeal  artery,  hemorrhage 

from,  401 
Midtarsal   joint,   amputation   through. 

725 
Mikulicz-Hartmann  line,  542 
Mikulicz's     operation     for    torticollis, 

444 
Miliary  tubercle,  165 

tuberculosis,  166 
Milk  fistulx,  481 
Milk  leg,  206 
Milzbrand,  148 
Miner's  elbow,  284 
Mirault's  operation  for  hare-lip,  ^Sfi 
Mixed  infection,  31 

parotid  tumor,  494 

treatment  of  syphilis,  162 
Mfrller-P.arlow  disease,  342 
Moist  gangrene,  100 
Mole,  igo,  j,  181,  387 
Mollilies  ossium,  see  osteomalacia 
Molluscum  contagiosum,  35 

fibrosum,  174,  259 
Monscl's  solution,  222,  178 
Montgomery  method  of  shortening  the 

round  ligaments,  676 
Moore's  method  of  treatment  of  aneur- 
ysm, 221 
Moore-Corradi  treatment  of  aneurysm, 

221 

Moorhof's  wax,  339 
Morbus  roxa-,  371 
senilis,  376 


fluid,  42<;,  405 
Morvan's  disease,  27.5 
Moschco\vitz    osteoplastic    amputation 

of  leg,  728 
Mother's  mark,  177 
Motor  aphasia,  393 

area,  topography  of,  300 

oruli  nerve,  affections  of,  a6i 
Mouth,  afTections  of,  499 

chancre  of,  155 

sterilization  of,  45 
Movable  kidney,  607 
Mucocele  of  appendix,  560 
Mucous  patches,  159 
Muller's  law,  169 
Multiple  fracture,  185 
Mumps,  sec  parotitis 
Murphy's  button,  555 
Muscles,  affections  of,  275 

carcinoma  of,  273 

contusion  of,  271 

hernia  of,  271 

injuries  of,  271 

massage  of,  271 

ossification  of  273 

suppuration  of,  273 
Muscuiospiral   nerve,    injury    of,    a66, 

306 
Mycetoma,  152,  35 
Mycosis  fungoirlcs,  181 
Myelocele,  <|2.» 
Myeloid  sarcoma,  181,  344 
Myoma,  177,  273 

ravemnsiun.  i»»  _   _ — :- 


Natifonn  skull,  i&j 
Nationality  in  diagnosis,    2 
Neck,  abscess  of,  445,  463 

alTertions  of.  442 

cellulitis  of,  444 

cysts  of,  442,  463,  465 

development  of,  442 

fistulie  of,  442 

hydrocele  of,  442 

tuberculous  glands  of,  355 

tumors  of,  255,  463,  442 
NcTiosis,  acute,  334 

after  compound  fracture,  189 

'a'.  573 
mercurial,  337 

quiet,  337 

swhililic,  341 

tutjerculous,  340 

typhoid,  336 
Needle  wounds,  1 1 5 
N^laton's  line,  318 

0{)eration  on  nose,  453 

probe,  1 1 6 
Nephrectomy,  614 
Nephritis,  operation  for, 
Nephrolithiasis,  610 
Nephrolithotomy,  613 
Nephropexy,  612 
Nephroptosis,  607 
Nephrorrhaphy,  6t3 
Nephrotomy,  613 
Nerve  anastomosis,  260 

grafting,  361 
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Nerves,  rupture  of,  360 

suture  of,  360 

tumors  of,  359 

see  also  the  special  nerves 
Neuber's  operation  for  filling  bone  cavi- 
ties, 339 
Neuralgia,  359,  7,  389 

see  also  special  regions 

of  stumps,  359 

trifacial,  363 
Neuralgic  dysmenorrhea,  686 

ulcers,  96,  94 
Neurasthenia,  traumatic,  430 
Neurectasy,  359 
Neurectomy,  358 
Neurenteric  canal,  436,  594 
Neuritis,  358 

peripheral,  189 
Neurofibromatosis,  359 
Neuroma,  359,  179 
Neuropathic  arthritis,  377 
NrtiTorrhaphy,  360 
Neurotomy,  358 
Nevus  ilamens,  177 

lymphatic,  178,  353 

pirominens,  177 

simple,  177 

venous,  177 
Night  cries,  373 

pains,  159 

sweats,  91 
Nipple,  affections  of,  479 
Nitric  add,  5 

Nitrous  oxid  gas,  16,  18,  si,  22,  35 
Nodes,  gouty,  375 

Heberden's  376,  91  ^ 

Parrot's  341 

syphilitic,  341,  387,  164 
Noeggerath's  treatment  of  inversion  of 

uterus,  678 
Noma,  107,  3,  toi 

pudendi,  107 
Non-pathogenic  organisms,  31 
Non-union  of  fractures,  292,  289,  306 
Normal  salt  solution,  43 
Nose,  surgery  of,  453 

adenoids,  459 

chronic  atrophic  rhinitis,  458 

deformities,  453 

epithelioma  of,  173 

fibromata  of,  458 

foreign  bodies  in,  458 

lupus  of,  19 J,  454 

ozena  of,  458 

plastic  operation  on,  453 


Nose,  polypi  of,  458 

synechia  of,  458 

syphilis  of,  191,  453 

tuberculosis  of,  458 
Nourse,   operation    for  anteflexion  of 
uterus,  673 

Objective  symptoms,  in  diagnosis,  i 
Oblique  facial  cleft,  489 

fractures,  285 

inguinal  hernia,  578 
Obliterating  appendicitis,  560 
Obliteration  of  arteries,  313 
Obstructed  hernia,  591 
Obstruction,  intestinal,  544 

venous,  5,  6,  see  thrombosis 
Obstructive  dysmenorrhea,  686 
Obturator  dislocation  of  hip,  359 

hernia,  589 

nerves,  affections  of,  369 
Occipital  artery,  compression  of,  330 

ligation  of,  339 
Ochsner's    operation    for    esophageal 

stricture,  511 
Odontoma  ta,  179 
O'Dwyer's  intubation  tubes,  471 
Oil  of  cade,  5 
Oiled  silk,  43 
Oidium  albicans,  34,  499 
Olecranon  bursa,  384 

fracture  of,  393 
Olfactory  nerve,  affections  of,  261 
Omental  hernia,  see  epiplocele 
Omentum,  affections  of,  524 

cysts  of,  524 

tears  of,  515 

tumors  of,  524 

volvulus  of,  534 
Omphalomesenteric  duct,  542 
Onychia,  194,  157 

maligna,  194 
Onychocryptosis,  194 
Onyrhogryposis,  194 
Oophorectomy,  689 

for  cancer  of  breast,  174 

for  fibroids  of  uterus,  680 

for  osteomalacia,  343 
see  also  ovary 
Oiiphoron,  cysts  of,  696 
Open  fractures,  285 
Operating  room,  essentials  of,  39 
Operative  treatment  of  fractures,  291 
Opisthotonos,  J43,  9 
Opium,  136 

poisoning,  397 


UiIktcuIous,  64^ 
Organic  slritUirc-  of  urc-lhra,  sec 

urethra 
Organization  of  blood  clot,  83 
Origin  of  tumors,  169 
Orrhotherapy,  33 
Orthopnea,  9 
Os  calcis,  fracture  of,  33J 

see    talipes  for  osteotomy  of, 
policeman's  heel,  ostitis  of,  in 
flat-foot,  etc. 
magnum,  dislocation  of,  see  tarsal 
bones 
Osmic  acid,    injection    for    neuralgia, 

263 
Ossicles  of  ear,  necrosis  of,  438 
Ossification  of  muscle,  273,  176 
Ostitis  deformans  see  osteoarthritis 
tuberculous,  340 
typhoid,  33S 
Osteoarthritis,  336,  369 
Osteoarthropathy,  hypertrophic  pulmo 

nary,  334 
Osteoblasts,  289 
Osteochondritis,  syphilitic,  341 
Osteoclasis,  707 
Osteocopic  pains,  159,  341 
Osteoma,  176,  see  also  special  regions 
Osteomalacia,  343,  286,  292,  2,  3,  345 
Osteomyelitis,  334,  4 

acute  infectious,  334,  2,  337,  342 
chronic,  336 


knock-knee,  706 
talipes,  709 
Macewen's,  706 
subtrochanteric,  380 
Ostitis,  chronic,  336 

condensing,  333,  337 
deformans,  343,  286,  345 

rai«fying.  339.  333 

tuberculous,  34c,  369 
Otitis,  complications  of,  438,  441 
Othematoma,  437 
Ovaries,  693 

apoplexy  of,  695 

atrophy  of,  695 

cirrhosis  of,  694 

congenital  malformation,  ,693 

cysts  of,  696,  183 

hematoma  of,  695 

hemorrhage  from,  695 

ittflammation  of,  694 

prolapse  of,  693 

removal  of,  689,  342 

tuberculosis  of,  694 

tumors  of,  696 
Ovarian  cysts,  696 

complications  of,  697 
diagnosis  of,  698 
symptoms  of,  697 
treatment  of,  699 

dermoids,  697,  699,  184 

dysmenorrhea,  686 

hydrocele,  697 
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Painftil  heel,  714 

scars,  84 

stump,  718,  359 

subcutaneous  tubercle,  350 
Palate,  cleft,  503 

perforation  of,  504 
Palmar  abscess,  374 

fascia,  contraction  of,  704 

ganglion,  compound,  375 

sac,  274 
Palpation  in  diagnosis,  6 
Panaritium,  see  paronychia 
Pancreas,  affections  of,  573 

calculi  of,  574 

cysts  of,  575 

inflammation  of,  573,  516 

rupture  of,  516 
Pancrriitic  point  of  Des^ardin,  574 
Pancreatitis,  573,  3,  516 
Panhysterectomy,  683 
Panostitis,  acute,  334 
Papillomata,  170,  465 

malignant,  170 
Papillitis,  361 
Paquelin  cautery,  80 
Paracentesis  abdominis,  533 

auriculi,  303 

pericardii,  205 

thoracis,  475 

vesiae,  618 
Paracolpitis,  663 

Paraffin,  use  of,  for  cure  of  deformed 
nose,  454 
prolapse  of  rectum,  601 
Paralysis,  agitans,  420 

atter  injury  to  brain,  396,   et.   seq. 
spinal  disease,  434 
spinal  injuries,  421 

following  injury  to  nerves,  260 

infantile,  436,  2,  373 

intestinal,  546 

post-anesthetic,  36 
Paralytic  torticollis,  444 
Parametritis,  700 
Paraphimosis,  639 
Parasitic  cysts,  184 

organisms,  30 
Parasyphilitic,  j6o 
Parendiymatous  goiter,  447 

hemorrhage,  235 

inflammation,  72 
Paresis,  286,  258 
Parietooccipital  fissure,  389 
Paronychia,  194,  157 
Paroophoron  cysts,  697 


Parotid  gland,  excision  of,  495 

lymph  gland,  affections  of,  495 

tumors,  494,  176 
Parotitis,  493 
Parovarian  cysts,  699 
Parrot's  nodes,  341 
Passage  of  urethral  bougies,  634 
Passive  incontinence  of  urine,  617 
Pasteur's  treatment  of  hydrophobia,  148 
Patella,  dislocations  of,  361 

fractures  of,  325 
Pathetic  nerve,  affections  of,  263 
Pathogenic  organisms,  31,  32 
Pathological  dislocations,  347 

fracture,  385 
Pelvic  cellulitis,  700 

hematocele,  701 

hematoma,  703 

peritonitis,  700 
Pelvis,  dislocation  of,  358 

fracture  of,  315 
Penetrating  fractures,  285 
Penis,  affections  of,  626 

amputation  of,64i 

balanitis  of,  640 

congenital  malformation,  626 

chancre  of,  154 

chancroid  of,  638 

epithelioma  of,  640,  172,  192 

extirpation  of,  641 

herpes  of,  156 

paraphimosis  of,  639 

phimosis  of,  639 

warts  of,  639 
Percussion  in  diagnosis,  8 
Perforating    ulcer   of   duodenum,    542, 
122 
of  foot,  189 
of  stomach,  526 

typhoid  ulcer,  543 
Perforative  appendicitis,  560 

peritonitis,  520,  4 
Periarteritis,  211 
Pericardial  effusions,  205 
Pericarditis,  205,  473 
Pericardium,  203 
Perigastric  adhesions,  528 

inflammation,  528 
Perineal  cystotomy,  624 

hernia,  590 

lithotomy,  624 

prostatectomy,  655 

relaxation,  660 

section,  624 
Perineorrhaphy.  661 


MrojofPs  umpumtion,  727 
Placenta,  retained,  131 
Plague,  33 

Plantar  fascia,  tenotomy  of,  179 
Plantaris  muscle,  rupture  of,  37J 
Plasmodium  malarix,  33 
Plastcr-of-Paris  splints,  6R,  4,  190 
Plastic  inflammation,  yi 

surgery,  195 
Pleiad  of  Ricord,  155 
Pleural  cavity,  affections  of,  473 

aspiration  of,  475 

effusion  into,  474 

tapping  of,  475 
Pleurectomy,  477 
Pleurosthotonos,  143 
Pleurisy,  473,  5,  299 
Plexiform  angioma,  17S,  ai6 
neuroma,  259 
sarcoma,  181 
Pneumatocele.  387,  404 
Pneumertomy,  478 
Pneumocele,  473 
Pneumococcal  arthritis,  367 

empyema,  475 
Pneuraococcus,  85,  334,  474 
Pneumogastric  nerve,  affections  of, 

449 
Pneumohcmothorax,  S03,  47s 
Pneumonia,   10,  33,  134,  137,  205 

406,  473,  445 
Pneumothorax,  473,  299 
Pneumolomy,  478 


1 


Perirertal  suppuration,  596 
Peritoneal  bands,  S44 
Peritonitis,  519 

acute  diffuse,  520 

acute  localized,  530 

chronic  simple,  522 

perforative,  520,  4 

tuberculous,  522,  3 
Periurethral  aliscess,  632 
Permanganate  of  potash,  37 
Pernicious  anemia.  224 
Pernio,  125 

Peroneal  artery,  ligation  of,  251 
Pcronei  tendons,  tenotomy  of,  278 
Peroxid  of  hydrogen,  37 
Pertussis,  463 
Pes  cavus,  712 

planus,  710 
Pessaries,  674 

Petechia,  105.  5,  I33.  "S<  "3 
Pctil's  tourniquet,  228 
Petrosal  sinus,  hemorrhage  from,  438 

thrombosis  of,  408 
Phagedena,  96,  155,  630 
Phagocytosis,  32 
Phalanges,  amputation  of,  718,  724 

disli:>cation  of,  358 

fracture  of,  333,  315 
Phantom  tumor  of  abdomen,  518 
Pharyngoccle,  507 
Phar)'ngfiton)y,  subhyoid,  467 

transhyoid,  467 
Pharj'nic,  epithelioma  of,  172 
Ph^trw*  rm^rmtinn  fev  fnlinp*    *«v» 
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Poisoning,  opium,  397 

phosphorous,  334,  3 

snake,  120,  5,  37 

stryrhnia,  9,  144 
Policeman's  heel,  714 
Polydactylism,  703 
Polymastia,  479 

Polymorphonuclear  leukocytes,  9 
Polymyositis,  272 
Polyorchism,  641 
Polypi,  174,  176,  462 

see  special  regions 
Pond-shap<;d  fracture,  398 
Popliteal  artery,  compression  of,  230 
ligature  of,  348 

burss,  283 

nerve,  injury  of,  see  internal  and 
externa! 
Post-anal  dimple,  see  spina  bifida  oc- 
culta 

gut,  436 
Post-calcaneal  bursitis,  714 
Post-febrile  gangrene,  103 
Posterior  tibial  artery,  compression  of, 
330 
ligature  of,  249 
Post-mortem  wounds,  119 
Post-nasal  adenoids,  see  adenoids 
Post-operative  dressings,  50 

fever,  50 

hemorrhage,  50 

hernia,  589 

intestinal  obstruction,  50 

retention  of  urine,  50 

shock,  50 

sepsis,  50 

thirst,  50 

treatment,  49 

vomiting,  50 
Post-pharyngcal  abscess,  506,  434,  2 
Posture  in  diagnosis,  9 
Potassium  permanganate,  37 
Pott's  disease,  429,  qo 

fracture,  329,  364 

gangrene,  loi 
Poultice,  78 

Precancerous  dermatoses,  193 
Preccntral  sulcus,  388 
Pregnancy,  207,  429,  699 

abdominal,  691 

ectopic,  6qi 
Preliminary  colostomy,  602 

tracheotomy,  468 
Preparation  of  instruments,  39 

patients  for  operation,  44 


Prepatellar  bursa,  283 

Prepuce,  incision  of,  639 

Present  illness,  hbtory  of,  in  diagnosis 

».  4 
Pressure,  gangrene  following,  loi,  105, 
389,  329,  77,  53 

ulcers,  93 
Previous  history  in  diagnosis,  3 
Priapism,  414 
Primary  anestliesia,  19 

hemorrhage,  235 

union  of  wounds,  83 
Prolies,  telephonic,  116 
Proctectomy,  602 
Proctitis,  596,  7 

gonorrheal,  630 
Proctodeum,  594 
Profeta's  law,  154 
Progressive  muscular  atrophy,  429 

pernicious  anemia,  224 
Prolapse,  see  special  organs 
Proliferous  mammary  cyst,  482 
Proplosis,  see  exophthalmos 
Prostate,  affections  of,  650,  7 

hemorrhage  from,  606 
Prostatectomy,  654 
Prostatitis,  651 
Prostatorrhea,  651 
Prostatotomy,  653 
Protozoa,  ^5 
Proud  flesh,  83 
Pruritus  ani,  596 

vulvs,  658 
Psammomata,  181 
Pseudoarthrosis,  349,  393 
Psendoelephantiasis,  353 
Pseudohermaphrodism,  657 
Pseudohydrophobia,  148 
Pseudohypertrophic  paralysis,  429 
Pseudoleukemia,  255 
Pseudomembranous  inflammation,  72 
Pseudotrichinosis,  272 
Psoas  abscess,  431,  434,  474,  283 
Psoriasis  lingua-,  496 

syphilitic,  159 
Ptomains,  31 
Ptosis,  262,  409 
Ptyalism,  162 

Pubic  dislocation  of  hip,  359 
Pudendal  hernia,  590 
Puerperal  peritonitis,  see  pi-ritonitis 
Pulmonary  d«Tortication,  477 

gymnastics,  477 

hemorrhage,  472 

hypertrophic  osteoarthropathy,  334 


^1     1^^ 

*■ 

IhTDEX.                                                                        ^^H 

^H       Pulpy  degeneration  of  synovial  rarm-       Racemose  aneurysm,  17S,  iit\\          ^^| 

^H                       brane,  369 

Rachitic  rusary,  342                             ^^H 

^^^       Pulsating  empyema,  474 

Rachitis,  see  rickets                              ^^H 

^H              tumors  of  bone,  344 

Racquet  methcxl  of  amputation,  717 

^^H               tumors  of  sralp,  387 

Radial  artery,  compression  of,  330 

^^B       Pulse  in  diagnosis,  8 

ligation  of,  344 

^H       Pulsus  paradoxus,  205 

Radicular  odontoma,  179 

^H        Punctured  fracture,  385 

Radiograph,  11,  13 

^H               wounds,  1 14 

Radiogrjphy,  10 

^H       Purpura  hemorrhagica,  324,  456 

Radius,  congenital  absence  of,  703 

^H       Purulent  infiltration,  140 

dislocation  of,  355,  356 

^H               inflammation,  72 

fractures  of,  311 

H       Pus,  87 

separation  of  lower  epiphysis,  313 
subluxation  of  heail  of,  356 

^H       Pustule,  malignant,  148,  149 

^H       Pyelitis,  6og 

Radius  and  ulna,  fractures  c^.  314            | 

^^1        Pyelonephritis,  <xx) 

Railway  brain,  430 

^H       Pyolotomy,  614 

spine,  419 

^H        Pyemia,  133,  5,  8,  140,  los,  206,  11 1,          Randolph  bandage,  97                                    | 

^H                        272,  '406,  407,  445 

Ransohotf's  discission  of  the  lung,  47S 

^^B              actinomycotic,  151 

Ranula.  494,  183 

^H             acute,  134 

Rarefaction  of  bone,  339,  333 

^^H             after  compound  fracture,  389 

Riushcs  of  bichlorid  of  mercury,  1 34 

^^B             chronic,  134 

carbolic  acid,  134 

^H              in  diseases  of  bones,  333,  335 

ether,  134                                       ^^H 

^^l                 of  the  ear,  438 

iodoform,  134                              ^^^H 

^V^               in  joint  diseases,  366,  367 

syphilis,  15S,  160                         ^^^ 

^H                lateral  sinus,  407,  307 

Ray  fungus,  151                                           J 
Raynaud's  disease,  103,  3,  5,  toi      ^^J 

^H        Pyemic  abscess,  88 

^H               synovitis,  366 

gangrene,  103                                  ^^B 

^^1       Pylephlebitis,  134 

Reactionary  fever,  131                         ^^^| 

^H       Pylorcctomy,  540 

hemorrhage,  234                           ^^H 

^H       Pylorodiosis,  539 

Reactions  of  degeneration,  758          ^^H 

^H       Pyloroplasty,  539 

Recei>t(irs,  ^^                                         ^^^H 

^B       Pylorosposm,  528 

Recklinghausen's  disease,  359           ^^H 

^H       Pylorus,  stenosis  of,  528 

Rectal  anesthesia,  30                          ^^^| 

^H               tumors  of,  528 

hernia,  590                                   ^^^| 

^H       Pyogenic  bacteria,  85,  135,  406 

lever,  Davy's,  731                        ^^^B 

^H               infections,  131 

Rectocolc,  660                                                  1 

^H               membrane,  90 

Rectovaginal  septum,  lacemtiun  of,  659    1 

^H       Pyometra,  665 

fistula,  663                                             1 

^f       Pyonephrosis,  609,  431 

Rectovesical  fistula,  661                       1 

^^        Pyopcricarditis,  305 

Rectum,  absence  of,  <;94                    ^^H 

Pyorrhea  alveolaris,  254 

affections  of,  594,  7                      ^^^| 

Pyosalpinx,  688 

atresia  of,  505                              ^^H 

Pyotborax,  474 

carcinoma  of,  601,  3                    ^^^| 

Pj-uria,  606 

cellulitis  about,  596                      ^^^| 

colostomy  in  carcinoma  of.  603          ■ 

1              Qufnu's  operation  tor  cxdstun  of  the                 congenital  malformation  of.  vn        M 

^^L                      rectum,  603 

excision  of,  603                             ^^^1 

^M       Quiet  ncrrosis,  337 

im|>crforate,  594                             ^^^| 
inflammation  of,  596                    ^^H 

^H       Quinsy,  50; 

^H      Quilled  suture,  1 1 1 

|H>lypi,  601,  3                                  ^^^1 

w 

prolapse,  600                                ^^H 

1              Rabies,  146 

sterili/^-ition  of,  45                         ^^^H 

^^      /iarrmosc  adenoma,  171 

of,  6or,                           ^^^H 
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Rectum,  syphilis  of,  601 

tuberculous  disease  of,  601 
tumors  of,  601 
ulcers  of,  601 

Rectus  abdominis  muscle,  diastasis  of, 

589 
Recurrent  appendicitis,  561 
hemorrhage,  235 

laryngeal  nerve,  pressure  upon,  448, 
219 
Red  bluod  corpuscles,  9 

basophilic  granulations  in,  10 
in  inflammation,  73 
Redness  in  inflammation,  73 
Reducible  hydrocele,  648 

swellings,  581 
Reduction  en  masse  of  a  hernia,  581 

of  fracture,  390 
Reef  knot,  336 
Reel  feet,  708 
Referred  pain,  6 

in  hip  disease,  371 
renal  disease,  610 
spinal  caries,  430 
vesical  calculus,  631 
Reflex  anuria,  607,  61 1 

inflammation,  73 
Regeneration,  84 

of  brain,  84,  403 
glandular  organs,  84 
fymphatic  tissue,  84 
nerves,  84,  360 
spinal  cord,  84,  423,  424 
Rcgnoli-Billioth  operation  for  amputa 

tion  of  tongue,  499 
Rcichmann's  disca.<>c,  52S 
Reid's  method  of   compressing  aneu- 
rysms, 220 
Relapsing  appendicitis,  562 
Renal  calculus,  610,  13,  sec  kidneys 
colic,  611 
hematuria,  606 
Repair,  82 

granulation,  83 
healing  by  first  intention,  83 
second  intention,  83 
third  intention,  83 
of  bone,  289,  84 
blood  vessels,  84 
fractures,  289 
muscles,  84 
tendons,  84 
primary  union,  83 
phenomena  of,  83 
Reposition  of  a  retroverted  uterus,  673 


Resection,  sec  special  regions 
Residual  abscess,  88 

urine,  632,  653,  619 
Resolution  in  inflammation,  72 
Respiration,  artificial,  23 

Cheyne-Stokes,  397,  409,  411 
Respiratory  system,  surgery  of,  452 
Retained  placenta,  131 

testis,  641 
Retention  cysts,  183 

of  urine,  618,  289,  50 
Retinal  hemorrhage,  472 
Retinocboroiditis,  159 
Retrocalcancal  bursa,  714 
RctrocoUis,  443 
Retroflexion  of  uterus,  672 
Retrograde  strangulated  hernia,  592 
Retroperitoneal  abscess,  525 

hernia,  590 

tumors,  525,  I 
Retropharyngeal  abscess,  506,  434 
Retroversion  of  uterus,  672 
Reverdin's  method  of  skin  grafting,  199 
Rhabdomyoma,  177 
Rhagades,  164 
Rheumatic  arthritis,  375 

gout,  sec  osteoarthritis 

synovitis,  366 

torticollis,  443 
Rheumatism,  gonorrheal  368,  335 
Rheumatoid  arthritis,  see  osteoarthritis 
Rhigolcne,  26 
Rhinitis,  458 

gonorrheal,  630 
Rhinolith,  457 
Rhinophyma,  452 
Rhinoplasty,  452 
Rhinosclcroma,  452 
Rhinoscopy,  459 
Ril>s,  cervical  444 

dbloralion  of,  358 

fracture  of,  298,  8 

resection  of,  477 
Rice  bodies,   275,    283,   369,   370,    see 

also  melon-seed  btxlics 
Richtcr's  hernia,  577 
Rickets,  341,  2,  257,  286 
Rickety  rosary,  342 
Rider's  lx>nc,  273 
Ricdcl's  methixl  of  reducing  dislocation 

of  the  shoulder  joint,  354 
Risus  sardonicus,  143 
Riziform  bodies,  see  rice  bodies 
Roberts'  operation  for  fracture  of  pa- 
tella, 327 
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Roberts'  pins,  294,  456 
Robson's  point,  569 
Rodent  ulcer,  192,  172,  14 
Rbntgen  rays,  5 

bums,  acute,  13 
chronic,  14 

danger  (rom,  12 

detection  of  foreign  bodies,  12,  115, 

403 

renal  calculus,  13 

vesical  calculus,  13 
diagnosis  of  diseases  of  bone,  345 

fractures,  la 
gangrene  following,  lOi 
treatment  of  aciir,  14 

actinomycosis,  152 

blastomycosis,  187,  14 

carcinoma,  14,  174,  192 

comedo,  14 

favus,  14 

goiter,  449 

Hodgkin's  disease,  357 

hypertrichosis,  14 

keloid,  193 

lupus,  14,  167 

rodent  ulcer,  14,  174,  193 

sarcoma,  183 

sarcoma  of  skin,  193 

tenia  b.-irba;,  14 

tonsurans,  14 
Rosary,  rachitic,  342 
Rotch's  sign,  205 
Round-cclTcd  sarcoma,  180,  344 
Round  ligament,  hydrocele  of,  648 

shortening  of,  675,  676 
Roux's  gastroenterostomy,  538 
Rubber  gloves,  44 

sterilization  of,  44 
Rubefacients,  80 
Run  around,  194 
Rupia,  158 
Rupture,  sec  hemin 
Rupture    of    organs    and    tissues,    sec 

special  regions 
Rydygier's  mcthixl  of  splenopexy,  576 

Sabre  blade  deformity,  707 
Saccharomycetcs,  35 
Sacculated  ancur)'sm,  218 
Sac  of  hernia,  577 
Sacral  cysts,  426 

plcjcus,  injuries  to  36c),  317 
tumors,  congenital,  426 
Sacrococcygeal  fistula:,  426 
tumors,  426 


SarcToiliac  joint,  tuberculosis  of,  371, 

373.  426 
Sacrum,  fractures  of,  316 

sarcoma  of,  426 
Sahli's  sign  of  pancreatitis,  $74 
Saline  infusion,  210 
Salivary  calculus,  494 

tistula,  495 

glands,  alTeclinns  of,  493 
Salivation,  see  ptyalism 
Salpingitis,  687 
Salpingo-oophorectomy,    see   oophoi 

tomy 
Salpingostomy,  690 
Sapremia,  131 
Saprophytes,  30,  85 
Sarcina>,  see  bacteria 
Sarcocele,  syphilitic,  644,  159 
Sarcoma,  179 

alveolar,  iSo,  190 

curative  action  of  erysipelas  on, 
see  also  special  regions 
Sarcomalosis,  180 

Sauerbruch's  operating  cabinet,  474 
Sayrc's  jury  mast,  433 

plaster  jacket,  433 

treatment  of   fracture  of   clavil 

300 
tnpod,  433 
Scalds,  133,  107 
Scalp,  affections  of,  386 
Scaphoid  bone,  bipartite,  315 
excision  of,  315 
fracture  of,  315 
Scapula,  alatum,  703 

congenital  elevation  of,  703 
dislocation  of,  703 
fracture  of,  301 
winged,  703,  35a 
Scarlatina,  surgical,  134 
Scarlatinal  arthritis,  367 
Scars,  oiTections  of,  84 
Schcde's  operation  for  varicose  vcl 

of  thoracoplasty,  477 
Schizoraycetes,  see  bacteria 
Schleich's  local  anesthesia,  37 
Schultz's  treatment  of  ulcers,  97 
Schwartze's  operation  for  mastoid 

case,  439 
Schwartzc-StSckc  operation  for 

disease,  440 
Sciatic  artery,  ligation  of,  246 
Sciatic  dislocation  of  hip,  359 
hernia,  590 
nerve,  operation  on,  269 
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Sciatica,  269 

Scirrhus,  carcinoma,  173 

ulcer,  484 

see  special  regions 
Sclavo's  treatment  of  anthrax,  150 
Sclerosis  of  bone,  337 
Sclerotitis,  gonorrheal,  630 
Scoliosis,  426,  3,  444 
Scopolamin-morphin  anesthesia,  32 
Scorbutic  ulcers,  95 
Scrofula,  165 
Scrofuloderma,  190 
Scrotal  tumors,  general  diagnosis  of,  645 

hernia,  578 
Scurvy,  infantile,  342 

rickets,  342 
Sebaceous  cysts,  193 

horn,  194 
Secondary  hemorrhage,  225,  224 

infection,  31 

neurorrhaphy,  260 

perineorrhaphy,  661 

sarcoma  of  bone,  344 

syphilis,  157 

union  of  wounds,  83 
Section,  abdominal  512 

of  nerves,  260 

perineal,  624 
SediUot's  excision  of  tongue,  499 
Segregation  of  the  intestine,  558 
Segregators,  urine,  604 
Semilunar  cartilage,  displacement  of,  363 

rupture  of,  367 
Semimembranous  tendon,  tenotomy  of 

279 
Seminal  vesicles,  affections  of,  650 
Semitendinosus  tendon,    tenotomy  of, 

279 
Senile  atrophy  of  bone,  342 

enlargement  of  prostate,  651 

gangrene,  loi 

tuberculosis,  165 
Senn's  decalcified  bone  chips,  395,  339 

method  of  amputation  of  the  hip, 

734 
Sentinel  pile,  596 
Separation  of  epiphyses,  286 
Sepsis,  131 
Septic  arthritis,  367 

emboli,  see  pyemia 

intoxication,  132,  135,  140,  367 
chronic,  91,  132 
Septicemia,  132 
Septum,  lateral  deviation  of,  435 

nasi,  fracture  of,  293 

49 


Sequestration,  dermoids,  184 
Sequestrotomy,  338 
Sequestrum,  337 
Sera,  use  of,  33 
Serous  cysts,  183 

inflammation,  72 

membranes,  inflammation  of,  7 

synovitis,  366 
Serum,  antidiphtheritic,  81,  135     . 

antistreptococcic,  135 
Seventh  nerve,  affections  of,  265 
Sex,  in  diagnosis,  a,  3 
Shock,  128 
Short-circuiting  operation  on  intestine, 

SS8 
Shoulder,  amputation  through,  721 

ankylosis  of,  380 

congenital  elevation  of,  703 

dislocation  of,  352 

effusion  into,  366 

excision  of,  382 

osteoarthritis  of,  376 

tuberculosis  of,  370 
Side-chain  theory  of   Ehrlich,  32 
Silicate  of  soda  dressing,  69 
Silk,  40 

Silkworm  gut,  40 
Silver  wire,  41 
Simple  carcinoma,  173 

dislocation,  349 

fracture,  285 

goiter,  447 

inflammation,  72 

ulcer,  93 
Sims'  position,  656 

speculum,  656 
Sinus,  98 

see  also  special  regions 
Sitz  bath,  78 

Sixth  nerve,  injuries  of,  265 
Skey's  method  of  amputating  foot,  725 
Skiagraph,  ir 

Skiagraphy,  see  R6ntgen  rays,  10 
Skin,  color  of,  changes  in,  5 

grafting,  198 

preparation  of,  for  operation,  44 

surgery  of,  187 

tumors  of,  T92 
Skinner's  inhaler,  20 
Skull,  atrophy  of,  342,  341 

fracture  of,  398,  265,  456,  396,  402 
base,  399,  296,  403 
contre  coup,  398 
vault,  398 

gunshot  injuries  of,  403,  399,  116 
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Skull,  natiform,  164 

trephining  of,  39J 
Slough,  100 
Sloughing,  100 

Small  sciatic  ncn-c,  affections  of,  369 
Smell,  sense  of,  in  diagnosis,  8 
Smith's,  Nathan  R,  splint,  313 

Stephen,  clamps  for  hemorrhoids, 

599 
treatment  of  dislocation  of  shoul- 
der, 354 
Snake  bites,  120,  334 

poisoning,  ijo,  5,  37 
Snap-finger,  704 
Snare,  458 

Snuffles  in  syphilis,  163 
Social  condition,  in  diagnosis,  2,  3 
Soft  carcinoma,  173, 

chancre,  see  chancroid 
Solar  plexus  blow,  471 
Sole,  perforating  ulcer  of,  189 
Solitary  kidney,  604 
Sonnenburg's     operation     for     ectopia 

vcsicte,  6t6 
Soot  warts,  193 
Sounds,  sec  special  regions 
Sounding  the  urinary  bladder,  method 

of,  633 
Spasmodic  croup,  463 

stricture  of  urethra,  633 
stump,  718 
torticollU,  443 
Spasm  of  esophagus,  511 

intestine,  546 
Spastic  ileus.  546 
Specific  inflammation,  73 

ulcer,  93 
Spence's  amputation  at  shoulder  joint, 

722 
Spermatic  cord,  hematocele  of,  649 
hydrocele  of,  648,  580 
torsion  of,  643 
Spermatocele,  648 
Sphacelus,  100 
Sphacelation,  100 

Sphenoidal  sinuses,  diseases  of,  460 
Sphygmomanometer,  10 
Spiller-Fnurier  operation  for  the  removal 
of  the  Gasserian  ganglion,  364 
Spina  bifida,  434 

anterior,  425 
occulta,  434 

ventosa,  see  tuberculous  dactylitis 
Spinal  nrcessory  nerve,  affections  of,  266 
Stretcbiog  of,  443 


Spinal  anesthesia,  28 
caries,  429 
curvature,  436 

hemorrhage,  434.  333,  430,  431 
localization,  413 
membranes,  tumors  of,  435 
meningitis,  435 
neurasthenia,  419 
puncture,  see  lumbar  puncture 
rickets,  426,  342,  439 
traumatic  neurosis,  419 
Spinal  cord,  compression  of,  430,  419 

concussion  of,  419,  430 

diseases  of,  436,  S 

edema  of,  421 

hemorrhage  into,  424,  421,  430 

injuries  of,  419 

pressure  on,    in    Pott's   disease, 

43' 
total  transverse  lesion  of,  413 
tumors  of,  435 
Spindle-celled  sarcoma,  181 
Spine,  abscess  from,  434 

aneurysmal  erosion  of,  438 

ankylosis  of,  376 

caries  of,  429 

concussion  of,  419 

congenital   malformation   of,    434, 
436 

curvatures  of,  436 

deformities  of,  436,  3 

diseases  of,  434,  373 

dislocations  of,  433 

fracture  of,  430 

fracture-dislocation  of,  410 

injuries  of,  419 

osteoarthritis  of,  439 

osteomyelitis  of,  429 

sprains  of,  419 

surgery  of,  413 

tuberculosis  of,  439 

tumors  of,  436,  7 
Spiral  fracture,  285 
Spirilla,  see  bactena 
Spirocheta  pallida,  153,  35,  156 
Splanchnoptosis,  544 
Splay  foot,  see  flat-foot 
Spleen,  affections  of,  575 

rupture  of,  515 
Splenectomy,  576 
Splenic  anemia,  576 

fever,  148 
Splenomegaly,  576 
Splenopexy,  573 
S\>\ettfs\itosis.,  575 
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Splint  pressure,  causing  gangrene,  289, 

3QO,  loi,  105 
Splintered  fracture,  285 
Splint,  390 

Agnew,  303 

Bond,  303 

Dupuytren,  303 

Hodgen,  332 

interdent^,  397 

Gooch,  391 

Hammond,  397 

I^vis,  313 

Matas,  397 

Mc  Intyre,  323 

Moriarty's,  3q8 

Smith,  322 

Stromeyer,  308 

Thomas,  hip,  330,  374 
lu>ee,  37s 

Van  Arsdale,  333 
Spondylitis,  429 

deformans,  429,  91 
Spondylolisthesis,  429 
Spondylosis  rhizomelique,  376 
Spontaneous  dislocation,  347 

fracture,  285 

hemorrhage,  334 

hemostasis,  336 
Spores,  sec  bacteria 
Sprains  of  joints,  346 
Sprengel's  deformity,  703 
Spurious  meningocele,  387 

valgus,  see  fiat-foot 
Squamous  epithelioma,  173 
SabanejeiT's  amputation  of  femur.  730, 

733 
Stab  wounds,  114 
Stacke's  operation  for  mastoid  disease, 

440 
Stains,  gunpowder,  117 
Stamm-Kader  operation  of  gastrostomy, 

533 
St.  Anthony's  fire,  137 
Staphylococcic  infections,  33,  334,  474 
Staphylococcus  pyogenes,  albus,  85 

aureus,  85,  187 

ccreus  albus,  85 

citreus,  85 

cpidermidfis  albus,  85,  113 

flavcscens,  85 
Staphylorrhaphy,  503 
Starch  bandi^es,  69 
Starting  pains,  373 
Static  machine,  11 
Status  lymphaticus,  357,  450 


Status  presens,  3 
Stay  knot,  236 
Stellate  fracture,  285 
Stellwag's  sign,  450 
Stercraceous  vomiting,  546,  8 
Sterility,  687 
Sterilization,  33 

chemical,  35 

mechanical,  35 

of  bladder,  45 

of  cargile  membrane,  43 

of  catheters,  43 

of  cotton  goods,  43 

of  dressings,  43 

of  ear,  45 

of  enamd  ware,  43 

of  gloves,  44 

of  glass,  42 

of  hands,  43 

of  hard  rubber,  42 

of  instruments,  39 

of  mouth,  45 

of  normal  salt  solution,  43 

of  oiled  silk,  43 

of  paraffin  paper,  43 

of  patient,  skin  of,  44 

of  rectum,  45 

of  rubber  tissue,  43 

of  silver  foil,  43 

of  soft  rubber,  42 

of  sutures  and  ligatures,  40 

of  syringes,  43 

of  vagina,  45 

of  water,  43 

thermal,  35 
Stemomastoid  in  torticollis,  443 

division  of,  444 
Sternum,  dislocation  of,  358 

fractures  of,  399 

necrosis  of,  299 
Stertorous  respiration,  397,  407 
Stewart's  enterostomy,  552 
Sthenic  inflammation,  72 
Stimson  and  Weir's  method  of  steriliza- 
tion of  hands,  43 
Stings  of  insects,  1 19 
Stomach,  affections  of,  325 

bilocular,  529 

carcinoma  of,  531,  3 

dilatation  of,  529 

foreign  bodies  in,  525 

hourglass,  529 

lavage  of,  532 

operations  on,  532 

rupture  of,  sr4 
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Sulcus,  intraparictal,  389 

precentra],  388 
Sun  stroke,  406 
Superinvolution  of  utenis,  671 
Superior  gluteal  nerve,  affections  of, ' 
Superior  longitudinal  sinus,  thrombot 
of,  407 
thyroid  artery,  ligation  of,  J38 
maxilla,  affections  of,  see  upper  ja 
maxillary  nerve,  tesectioa  01,  a^ 
Supemumeraiy  digits,  703 
Suppression  of  urine,  607,  189 
Suppuration,  85 

see  al»o  special  regions 
Supracondyloid    amputation    of 

730    , 
fracture  of  femur,  334 
humerus,  306 
Supracoracoid  dislocation  ol  hu 

Supramammary  abscess,  see  ' 
Supramarginal  convolution,  389 
Suprameulal  triangle,  439 
Supraorbital  nerve,  operations  on, 
Suprapubic  aspiration  of  bladder, 

cystotomy,  623 

lithotomy,  623 
Suprarenal  extract,  450,  sec  adrenalin 
Supratrochlear  nerve,  operatioD 

263 
Supra>'aginal  hysterectomy,  6S1 
Surgeon's  knot,  1:3 
Surgical  emphysema,  473 

kidney,  609 

scarlatina,  134 

technic,  39 


Strains,  271 
Strangulated  hernia,  591,  104 
Strangulation  of  intestine  by  bands,  544 
Strcptobacillus,  see  bacteria 
Streptococcic  infections,  33,  334,  474 
Streptococcus  erysipelatis,  138,  85,  183 

pyogenes,  85,  107,  138 
Slrcplothrix  madura-,  153 
Stricture,  see  special  regions 
Stromeyer  splint,  308 
Struma,  see  goiter 
Strumous  165 

lip,  490 
Stnmutis,  447 
Strychnin  poisoning,  144,  9 
Stumps,  amputation,  affections  of,  717 
Stupe,  78 
Styptics,  227 
Subaponeurotic  abscess,  387 

hematoma,  386 

lipoma,  387 
Subastragaloid  amputation,  726 

dislocation,  364 
Subclavian  artery,  compression  of,  230 
ligation  of,  239 

vein,  ligation  of,  443 

vessels,  injuries  of,  300 
Subclavicular   dislocation   of  shoulder, 

35  » 
Subconjunctival  ecchymosis,  472,  400 
Subcoracoid  dislocation  of  shoulder,  352 
Subcutaneous  injection  of  paraffin,  454 
Subdeltoid  bursa,  affection  of,  284 
Subdural  abscess,  408 
hemorrhage,  401 
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Symond's  tube  for  esophageal  stricture, 

Sjrmpathetic  ganglia,  cervical,  excision 
of,  4SI,  4t2 

inflammation,  73 

nerve,  affections  of,  170 
Symptomatic  hydrocele,  646 
Symptoms,  objective,  i 

subjective,  1 
Syncope,  24 

Syncytioma  malignum,  173,  68$ 
Syndactylism,  703 
Syndesmotomy,  709 
Synechia,  458 
Synorchism,  641 

S3movial  membrane,   pulpy  degenera- 
tion of,  369 
Synovitis,  acute,  365 

chronic,  366 

gonorrheal,  366 

gummatous,  369 

uporaatosis,  175 

pyemic,  366 

rheumatic,  366 

serous,  366 

syphilitic,  366,  159 

tuberculous,  see  joints 

typhoid,  366 
Syphuides,  158,  159,  160 
Syphilis,  153 

see  also  special  r^ons 
Syphilodermata,  see  syphilides 
Syringes,  sterilization  of,  43 
Syringomyelia,  joint  affections  in,  378 
Syringomyeloocle,  435 
T-fracture,  285 
Tachycardia,  450 
Talipes,  707 

Talma's  operation  for  ascites,  566 
Tamponage  of  heart,  304 
Tampons,  vaginal,  688 
Tapping,  see  special  regions 
Tareectomy.  709 
Tarsometatarsal    joints,    amputation 

through,  724 
Tarsus,  amputation  through,  735 

dislocation  of,  365 

fracture  of,  333 

tuberculous  disease  of,  375 
Taxis,  592 

Teale's  amputation  of  leg,  728  - 
Technic  of  modem  sureery,  39 
see  also  special  regions 
Teeth,  carious,  412,  461,  354 

Hutchinson,  164 


Teeth,  in  congenital  syphilis,  164,  $ 

in  rickets,  342 

tumors    in    connection    with,    see 
odontoma 
Telangiectatic  sarcoma,  181 
Telephonic  probe.  116 
Temporal  artery,  compression  of,  ^30 

ligation  of,  339 
Temporomaxillary  joint,  ankylosis  of  ,503 

joint,  arthritis,  suppurative,  438 
dislocation  of,  351 
excision  of,  503.  377 
Temporosphenoidal  abscess,  409 
Tenia  barbs,  treatment  with  Rontgen 

rays,  14 
Tenia  echinococcus,  184 
Tenia  tonsuranus,.  treatment  with  Ront- 
gen rays,  14 
Tenderness  in  diagnosis,  6 
Tendo-Achillis,  synovitis  of,  714 

tenotomy  of,  278 
Tendons,  affections  of,  271 

displacement  of,  371 

lengthening  of,  379 

operations  on,  375 

rupture  of,  271 

shortening  of,  381 

transplantation  of,  281,  436 
Tendon  sheaths,  diseases  of,  273 
Tenesmus,  7 
Tenoplasty,  281 
Tenorrhaphy,  379 
Tenosynovitis,  273 
Tenotomy,  275,  67,  390 

see  also  individual  tendons 
Tents  for  dilatation  of  os  uteri,  665 
Teratomata,  183,  184 

of  sacrum,  426 
Testis,  affections  of,  641,  7 

atrophy  of,  646,  641,  642,  649 

congenital  malformation  of,  641 

cysts  of  648,  183, 

ectopic,  641 

fungus  of,  644 

hematocele  of,  649 

hernia  of,  644 

hydrocele  of,  648 

malposition  of,  641 

neuralgia  of,  646 

retained,  641 

syphilis  of,  644 

torsion  of,  643 

tuberculosis  of,  643 

tumors  of,  644,  176 

undescended,  641 
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Tctanotoxm,  145,  146 

Tibia,  osteotomy  of,  707                       ^^U 

Tetanus,  142 

rachitic,  707                                    ^^^^ 

Tetany,  144 

syphilitic,  707                               ^^^| 

Tetracocci,  see  bacteria 

Tibial  arteries,  sec  anterior  and  posterior 

Thecal  whitlow,  274 

Tibialis  amicus,  tenotomy  of,  37$ 

Thecilis,  273,  2S9 

p<5sticus,  tenotomy  of,  278                      ■ 

Thermal  injuries,  122 

Tic  convulsif,  262                                          ■ 

sterilization,  35 

douloureux,  262,  3                          ^^^M 

Thiersch's  method  of  skin  grafting,  1 

^8               facial,  262                                       ^^^H 

^^              operation  for  epispadias,  626 

Tinnitus  aurium,  225,  265                    ^^H 

^B     Thigh,  amputation  of,  730 

Toe-nail,  ingrowing,  194                       ^^H 

^B     Thirid  nen'c,  affections  of,  260,  261 

Toes,  amputation  of,  724                     ^^^| 

1^      Thomas's  hip  splint,  320,  374 

deformities  of,  712                         ^^H 

knee  splint,  375 

dislocation  of,  365                         ^^H 

wrench,  7og 

Tongue,  affections  of,  496                    ^^^| 

Thoracic  duct,  ligation  of  252 

removal  of,  498                              ^^^| 

obstruction  of,  8 

Tonsillotome,  506                                 ^^^M 

wounds  of,  252 

Tonsillotomy,  506                                 ^^^| 

Thoracoplasty,  477 

Tonsils,  affections  of,  505                    ^^^| 

Thoracotomy,  475,  472 

Tophi,  375                                                     -1 

Thorax,  surgery  of,  471 

Topography,  craniocerebral,  387                  1 
Torsion  fracture,  285                                      1 

Thrill,  6,  215,  216,  218,  448 

Throat  cut,  445 

in  treatment  of  hemorrhage,  231,  47      1 

ThromlxjpWcbitis,  206,  133,  134 

of  omentum,  524                                     ■ 

Thrombosis,  200,  206,  289,  460 

of  ovarian  cyst,  698                               1 

arterial,  214 

of  spermatic  cord,  642                  ^^^M 

gangrene  from,  104,  jij 

Torticollis,  443,  426                              ^^^| 

of  cerebral  sinuses,  407 

Tourniquets,  328                                  ^^^| 

cavernous  sinus,  408 

Toxemia,  31                                          ^^^M 

1                       lateral  sinus,  407,  207,  409 
^^ft                mesenteric  vessels,  535 

Toxins,  31                                             ^^^^ 

Toxophore,  33                                       ^^H 
Trachea,  cicatrices  in,  461                  ^^H 

^^B                petrosal  sinus.  408 

^V                 superior  longitudinal  sinus,  407                 diseases  of  462                              ^^B 

^H              venous,  200 

foreign  bodies  m,  462                    ^^H 

^      Thrush,  490.  35 

intussusception  of.  463                ^^H 
rupture  of,  473                              ^^^H 

Thumb,  amputation  of,  719 

dislocation  of,  357 

stenosis  of,  463                              ^^^H 

fracture  of,  315 

tumors  of,  466                               ^^H 

Thymol  iodid,  38 

ulceration  of,  471                           ^^H 

Thymus  gland,  enlargement  of,  S57, 

wounds  of,  445                              ^^^| 

463.  45« 

Tracheotomy,  468                                ^^H 

^H      Thyroglossal  cyst,  183 

preliminary,  468                           ^^^| 

^H             fistula,  44a 

tubes,  469,  467                              ^^^1 

^H     Thyroid  ci-sLs,  447,  183 
^^M     Thyroid  gland,  accessory,  446 

Trachelorrhaphy,  667                           ^^H 

Trachoma,  165                                         ^^^| 
Transfusion  of  blood,  2  to                    ^^H 

^^1                   affections  of,  446 

Thyroid  dislocation  of  hip,  360,  359 

Transhyoid  pharyngotomy,  467                  V 

Thyroidectomy,  449,  144 

Transillumination  of  antrum,  461               1 

Thyroid  extract,  449,  450 

Transpliuitation  of  mucotu  membrane,     1 

Thyroidism,  446 

»99                                                    1 

Thyroiditis,  447 

Transverse  fracture,  285                               ■ 

Thyroid  vessels,  ligation  of,  449,  838 

Traumatic  ancur}'sm,  314,  tiS                   1 

Th>Totomv,  467 

arteritis,  313                                  ^^^t 

Tibia,  and  fibula,  fracture  of,  398 

asphyxia,  472                                ^^M 
delirium,  137                                 ^^^| 

fractmc  of,  329 
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Traumatic  dennoid  cysts,  184 

dislocations,  349 

epilepsy,  413 

fever,  131 

fracture,  a8i 

gangrene,  107 

hemorrhage,  334 

hysteria,  420 

inflammation,  73 

insanity,  413 

meningocele,  387 

neurasthenia,  430 

neuritis,  360 

neuroses,  419 

ulcers,  93,  3 
Trendelenburg's  operation   for  ectopia 
vesics,  616 
varicose  veins,  309 

position,  681 

tracheal  tampon,  469,  467 
Trephining,  393 

for  epilepsy,  413 
fracture  of  skull,  399,  400,  403 
insanity,  413 
intracranial  abscess,  408 
intrameningeal  hemorrhage,  401 
inveterate  headache,  413 
lateral  sintis  thrombo^,  408 
meningitis,  407 
middle    meningeal   hemorrhage, 

40t,  389 
puncture  of  lateral  ventricle,  405 
tumors  of  brain,  411 
Treves'  operation  for  lumbar  caries,  434 
Trichiniasis,  373,  10 
Trifacial  nerve,  affections  of,  363 

neuralgia,  363 
Trigeminal  nerve,  sec  trifacial 
Trigger  finger,  704 
Tripod,  Sayre's,  433 
Tripolith  bandage,  67 
Trismus,  143,  503,  151 

nascentium,  143 
Trochanter,  fracture  of,  330 
Tropacocain,  38 
Trophic  gangrene,  105 
Tropical  abscess  of  liver,  565 
Trousseau's  symptom,  144 
True  keloid,  193,  174 
Trusses,  583 

see  special  hemiK 

wool,  583 
Tubal  abortion,  691 

gestation,  691 
rupture  of,  691 


Tube,  Crookes,  10 
Tuberde,  165 

anatomical,  190 

badlli,  see  bacillus 
Tuberculin,  167 
Tuberculocidin,  168 
Tuberculosis,  164 

see  also  special  regions 
Tubes,  Fallopian,  disease  of,  687 
Tubo-ovarian  cysts,  697 
Tubular  adenoma,  171 
Tubulated  aneurysm,  318 
Tubulo-dermoids,  184 
Tuffnell's  treatment  of  aneurysm,  320 
Tumors,  169 

see  also  various  regions 
Tunica  vaginalis,  hydrocele  of,  646 
Turpentine  stupe,  78 
Twelfth  nerve,  injuries  of,  366 
Tympanum,  rupture  of,  400 
Typhoid  arthritis,  367 

bacillus,  see  bacillus 
in  gall-bladder,  336 

osteomyelitis,  336,  335 

spine,  439 

state,  133 

ulcer,  pmoration  of,  543 

Widal  reaction,  10,  33 

Ulceration,  93 

see  also  roedal  regions 
Ulcerative  appendicitis,  560 
Ulcers,  acute,  94 

callous,  96 

chancroid,  638,  93 

chronic,  94,  96 

Curling's,  133 

dyspeptic,  497 

eczematous,  96 

epitheliomatous,  see  epithelioma 

ercthistic,  94,  96 

following  Rontgen  ray  bums,  14 

gummatous,  160 

healing,  95 

hemorrhagic,  98 

indolent,  95,  96 

inflamed,  96 

irritable,  96 

Jacob's,  193 

lupoid,  191,  94 

malignant,  93,  94 

Marjolin's,  172,  84 

neuralgic,  94,  96 

of  antluax,  93 

of  congenital  syphilis,  163 
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INDKX.                                                       ^^H 

1            Ulcers  of  glanders,  93 

Urethra,  caruncles,  65S                      ^^H 

of  leprosy,  93 

chancre,  156                                   ^^H 

1                   phagedenic,  94 

congenital  malformation  of,  626          J 

^H            pressure,  93 

contusions  of,  628                         ^^^| 

^^M           rodent,  192,  14,  172 

false  passages  of,  637                    ^^H 

^H           sdrrhiius,  4&4 

folliculitis  of,  632                          ^^^M 

^H            scorbutic,  95 

foreign  bodies  in,  628                   ^^^H 

^H            simple,  93 

hemorrhage  from,  606                  ^^H 

^m            specific.  93 

irrigation  of,  631                            ^^^| 

^m            syphUitic,  160,  93,  94,  191 

rupture  of,  636                              ^^H 

^H            traumatic,  2,  93,  94 

stricture  of,  633                             ^^H 

^H            trophic,  94 

Urethral  bougies,  634                           ^^^| 

^H            tuberculous,  93,  3 

63S                                       ^^M 

^H            typhoid,  543 

syringe,  632                                    ^^H 

^™             varicose,  208,  93,  94,  96,  a 

Urethrectomy,  637                                ^^^| 

sec  also  spccifil  regions 

Urethritis,  629,  156                              ^^H 

Ulna,  dislocation  of,  355 

Urethrorrhea,  632                                 ^^H 

fracture  of,  310 

Urethroscope,  632                                 ^^^| 

Ulnar  artery,  compression  of,  230 

Urethrotome,  636                                  ^^H 

ligation  of,  244 

Urethrotomy,  external,  636                  ^^H 

nerve,  dislocation  of,  269 

internal,  636                                  ^^^| 

injur)'  of,  267,  269,  310 

Urethrovaginal  fistulc,  662                  ^^H 

Umbilical  fistula,  519 

Urinary,  fever,  638                                ^^H 

hernia,  587 

listula,  632,  662,  519                     ^^H 

sinuses,  519 

organs,  diseases  of,  604                 ^^H 

UmbihVuf,  afteclinns  of,  519 

segregator,  Luys',  605                   ^^M 
Harris',  604                                ^^H 

Undescended  testis,  641 

,           Ungual  whitlow,  194 

Urine,  extravasation  of,  627                ^^H 

^K      Union  of  fractures,  289,  392 

incontinence  of,  617                      ^^^| 

^H             wounds,  83 

retention,  618                             ^^H 

1~^     Unna's  treatment  of  ulcers,  97 

pus  in,  610                                     ^^^1 

Ununited  fractures,  292 

residual,  652,  653,  619                  ^^^| 

Upper  digestive  apparatus,  487 
extremity,  deformities  of,  703 

retention  of,  618,  389,  50              ^^H 

suppression  of,  607,  289               ^^H 

jaw,  sec  jaw 

Uronephrosis,  608                                 ^^^| 

Urachal  cysts,  519,  183 

Uterine  sound,  657                              ^^H 

Uranoplasty,  503 

Uterus,  abscess  of  wall,  663                 ^^^| 

Unreduced  dislocation,  350 

atTections  of,  664                           ^^H 

Ureteral  anastomosis,  615 

amputation  of  cervu,  666            ^^H 

bougie,  611 

atrophy  of,  671                                ^^^H 

Ureters,  calculus  in,  610 

carcinoma  of,  683                                   1 

^_^            impacted,  608 
^^m           calhcrization  of,  604 

congenital  malformations,  664              1 

curettage  of,  669                                    1 

^H            exploration  of,  614 

deciduoma  malignum,  6S5,  173     ^^B 

^H            hemorrhage  from,  606 

dilatation  of  cervix,  06$                ^^H 

^^p            operation  on,  612 

dislocation  of,  671                          ^^H 

^^              rupture  of,  517 

displacements  of,  671                     ^^H 

Ureterolithotomy,  614 

erosion  of  cervix,  667                     ^^H 

Ureteropyelostomy,  614 

eversion  of  cervix,  667                  ^^^H 

Utcro  uterine  fistula,  662 

hypertrophy  of  cervix,  666           ^^^H 
intlammation  of,  667,  670            ^^H 

vaginal  fistula,  662 

Urethra,  abscess  of,  632 

inversion  of,  678                            ^^^^ 

affeaions  of,  626 

laceration  of  cervix,  666               ^^^| 

calculus,  impacted  in,  62R 

TnoTCcWi^vnnvV  nl.  681                      ^^H 

chancroid,  638 

n\^-on\a  oV,  ^%,  \'\'\                    ^^^1 
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Uterus,  polypi  of,  680 

prolapse  of,  676 

reposition  of,  673 

submvolution  of,  670 

superinvolution  of,  671 

stenosis  of  cervix,  665 

syncytioma  malignum,  685,  173 

tumors  of,  678 
Uvula,  elongation  of,  504 

Vaccination,  33,  14 
Vagina,  affections  of,  659 

sterilization  of,  45 
Vaginal  hematocele,  649 

hernia,  ^90 

hydrocele,  646 

hysterettomy.  680 

specula!,  655 
Vaginalitis,  serous,  646 
Vagiiusmus,  664 
Vaginitis,  663 
Valgus,  acquired,  710 
Van  Arsdale's  splint,  323 
Van  Hook's  operation  for  ureteral 

anastomosis,  615 
Varicocele,  649,  302,  307 
Varicose  aneurysm,  215 

ulcers,  208,  2,  93,  94,  96 

veins,  207,  2,  3,  8,  302,  456 
Varix,  207,  206 

aneurysmal,  215,  403 

arterial,  216,  178,  387 
Vascular  goiter,  448 
Vas  deferens,  anastomosis  of,  640 

ligation  of,  for  rerurring  epididy- 
mitis,  643 

rupture  of,  649 

tuberculous  disease  of,  643 
Vasectomy  for  enlarged  prostate,  653 
Vasotribe,  231 
Veins,  affections  of,  206 

canalization  of,  201 

entrance  of  air  into,  303 

ligation  of,  331 

varicose,  207,  2,  3,  8 

wounds  of,  211 
Vclpeau's  bandage,  63 
Venereal  warts,  039,  170 
Venesection,  209,  8r 
Venous  hemorrhage,  225,  234 

nevus,  177 

obstruction,  200,  <,  6 

sinuses,  thrombosis  of,  see  throm- 
bosb  and  sinuses 

thrombosis,  200 


Venous  wounds,  3 11 
Ventral  hernia,  589 

suspension,  675 
Ventrofixation,  675 
Vermiform  a{>pendix,  see   appendix 

vermiformis,  558 
Verruca,  see  warts 

necrogenica,  190 
Vertebrse,  see  spine 
Vertebral  artery,  compression  of,  339 

ligation  of,  241,  413 
Vesical  oilculus,  631 

hematuria,  606,  631 
Vesicouterine  fistula,  663 
Vesicovaginal  fistula.  663 
Vesiculae  semuaales,  affections  of,  650 
Vesiculitis,  650 
Vibrios,  see  bacteria 
Vicarious  menstruation,  685,  456 
Vicious  union  of  fractures,  393,  389 

circle  after  gastroenterostomy,  538 
Villous   tumor  of   bladder,   see  papil- 
loma 

warts,  171 
Virchow's  law,  169 
Viscera,  injuries,  of,  513 
Volkmann's  contracture,  373 

layer,  90 

operation  for  hydrocele,  648 
VolscUa  forceps,  656 
Volvulus,  of  intestine,  545 

omentum,  334 
Vomiting,  cerebral,  409 

stercoraceous,  546,  8 
Von  Betgmann's  operation  for  hydro- 
cele, 648 
Von  Eiselberg's  osteoplastic  flap  for  am- 
putation, 738 
Von  Esmarch's  tourniquet,  228 
Von  Graefe's  sign,  450 
Von  Hacker's  method  of  gastro-enter- 

ostomy,  536 
Vulva,  affections  of,  657 

Wardrop's  operation  for  aneurysm,  223 
Wart  horn,  190 
Warts,  190,  5,  181 

anatomical,  190 

soot,  193 

venereal,  639,  170 
Water  bed,  421 

sterlization  of,  43 
Water  glass  bandage,  see  silicate  of  stxla 
Wax,  Horsley's,  395 

in  eai,  we  vzx 
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Wax,  MoorhoCs,  3J9 
Waxy  degeneration,  91 
Weak  ulcer,  97 
Weaver's  bottom,  284 
Webbed  fingers,  704 
War  and  Stimson's  method  of  sterili- 
zation of  hands,  4,1 
Weir's  operation  for  haEox  valgus,  71,3 

resection  of  the  rectum,  6o_j 
Wen,  see  sebaceous  cyst 
Wet  drip,  76 

Wheelhouse's  operation  for  im[)assable 
stricture,  637 
staff,  637 
Whitehead's  operation  for  hemorrhoids, 
600 
on  tongue,  498 
varnish,  498 
Wlute'a  operation  for  excision  i}f  hip, 

White  swelling,  369,  90 
Whitlow,  273 

thecal,  274 

ungual,  194 
Widal  reaction,  10,  33 
Wire,  aluminium  bronze,  41 

iron,  41 

silver,  41 
Witzel's  method  of  gastrostomy,  533 
Wolf's  method  of  skin  grafting,  199 
Wolfler's  method  of  gastroenterostomy, 

534 
Wooden  phlegmon,  445 


Wood's   operation   for  ectopia 

616 
Woolsoiler's  disease,  148 
Wool  truss,  583 
Wound  phagedena,  107 
Wounds,  tog 

drainage  of,  47 

repair  of,  82 

see  also  special  re^ns 
Wrist  drop,  a66 
Wrist  joint,  amputation  at,  719 

dislocation  at,  356 

effusion  into,  j66 

excision  of,  3S3 

gonorrheal  infection  of,  368 

tubcrculoiis  disease  of,  371 
Wry  neck,  see  torticollis 
Wyelh's  method  of  controlling  hemor- 
rhage^ in  amputation  at  hip, 

at  shoulder,  721 

X-ray,  10 

see  Rontgcn  ray 

Yeasts,  35 

Yellow  tubercle,  166 
Young's  method  of  perineal  prostatec- 
tomy, 65s 

Zestokausis,  227 

Zoolglea,  34 

Zygoma,  fracture  of,  295 
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